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FINDING THE WAY AT SEA. 


By Ricuarp A. Proctor. 


PROPOSE to give a brief sketch of the methods in 

use for finding the way at sea, in order that the 

general principles on which safety depends may be 
recognised by the general reader. 

It is known, of course, to everyone, that a ship’s 
course and rate of sailing are carefully noted throughout 
her voyage. Every change of her course is taken account 
of, as well as every change in her rate of advance, 
whether under sail or steam or both combined. If all 
this could be quite accurately managed, the position of 
the ship at any hour could be known, because it would 
be easy to mark down on a chart the successive stages of 
her journey, from the moment when she left port. But 
a variety of circumstances render this impossible. 

To begin with, the evact course of a ship cannot be 
known, because there is only the ship’s compass to de- 
termine her course by, and a ship’s compass is not an 
instrument affording perfectly accurate indications. Let 
anyone on a sea voyage observe the compass for a short 
time, being careful not to break the good old rule which 
forbids speech to the ‘‘man at the wheel,” and he will 
presently become aware of the fact that the ship is not 
kept rigidly to one course even for ashort time. The 
steersman keeps her as near as he can to a particular 
course, but she is continually deviating, now a little on 
one side now a little on the other of the intended direc- 
tion ; and even the general accuracy with which that 
course is followed is a matter of estimation, and depends 
on the skill of the individual steersman. Looking at the 
compass card in steady weather, a course may seem very 
closely followed; perhaps the needle’s end may not be a 
hundredth part of an inch (on the average) from the 
position it should have. But a hundredth part of an 
inch on the circumference of the compass card would 
correspond to a considerable deviation in the course of 
a run of twenty or thirty knots; and there is nothing to 
prevent the errors so arising from accumulating in a long 
journey until a ship might be thirty or forty miles from 
her estimated place. To this may be added the circum- 





stance that the direction of the needle is different in 
different parts of the earth. In some places it points to 
the east of the north, in others to the west. And although 
the actual “ variation of the compass,” as this peculiarity 
is called, is known in a general way for all parts of the 
earth, yet such knowledge has no claim to actual exact- 
ness. There is, also, an important danger, as recent 
instances have shown, in the possible change of the 
position of the ship’s compass on account of iron in her 
cirgo. 

But a far more important cause of error, in determina- 
tions merely depending on the log-book, is that arising 
from uncertainty as to the ship’s rate of progress. The 
log-line gives only a rough idea of the ship’s rate at the 
time when the log is cast ;* and, of course, a ship’s rate 
does not remain constant, even when she is under steam 
alone. Then, again, currents carry the ship along some- 
times with considerable rapidity; and the log-line affords 
no indication of their action: while no reliance can be 
placed on the estimated rates even of known currents. 
Thus the distance made on any course may differ con- 
siderably from the estimated distance ; and when several 
days’ sailing are dealt with, an error of large amount may 
readily accumulate. 

For these and other reasons, a ship’s captain places 
little reliance on what is called “the day’s work,” that 
is, the change in the ship’s position from noon to noon 
as estimated from the compass courses entered in the 
log-book, and the distances supposed to be run on these 
courses. It is absolutely essential that such estimates 
should be carefully made, because under unfavourable 
conditions of weather there may be no other means of 
guessing at the ship’s position. But the only really re- 
liable way of determining a ship’s place is by astronomical 
observations. It is on this account that the almanac 
published by the Admiralty, in which the position and 
apparent motions of the celestial bodies are indicated 
four or five years in advance, is called, par excellence, 
the ‘Nautical Almanac.” The astronomer in his fixed 
observatory finds this almanac essential to the prosecution 
of his observations ; the student of theoretical astronomy 
has continual occasion to refer to it; but to the sea- 
captain the “Nautical Almanac” has a far more important 
use. The lives of sailors and passengers are dependent 
upon its accuracy. It is, again, chiefly for the sailor that 
our great nautical observatories have been erected and 
that our Astronomer-Royal and his officers are engaged. 
What other work they may do is subsidiary, and as it 
were incidental. Their chief work is to time this great 
clock, our earth, and to trace the motions of those celestial 
indices which afford our fundamental time-measures, in 
such a way as to ensure, so far as possible, the safety of 
our navy, national and mercantile.+ 





* The log is a flat piece of wood of quadrantal shape, so loaded 
at the rim as to float with the point (that is, the centre of the 
quadrant) uppermost. To this a line about three hundred yards 
long is fastened. The log is thrown overboard and comes almost 
immediately to rest on the surface of the sea, tho line being 
suffered to run freely out. Marks on the log-line divide it into 
equal spaces, called knots, of known length; and by observing how 
many of these run out, while the sand in a half-minute hour-glass 
is running, the ship’s rate of motion is inferred. The whole process 
is necessarily rough, since the line cannot even be tautened. 

+ This consideration has been altogether lost sight of in] certain 
propositions for extending Government aid to astronomical inquiries 
of another sort. It may be a most desirable thing that Government 
should find means for inquiring into the physical condition of sun 
and moon, planets and comets, stars and all the various orders of 
star-clusters. But if such matters are to be studied at Government 
expense, it should be understood that the inquiry is undertaken 
with the sole purpose of advancing our knowledge of these interest- 
ing subjects, and the work should not be brought into comparison 
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Let us see how this is brought about, not indeed 
inquiring into the processes by which at the Greenwich 
Observatory the elements of safety are obtained, but 
considering the method by which a seaman makes use of 
those elements. 

In the measures heretofore considered, the captain of a 
ship in reality relies on terrestrial measurements. He 
reasons that, having been on such and such a day ina 
given place, and having in the interval sailed so many 
miles in such and such directions, he must at the moment 
be in such and such a place. This is called navigation. 
In the processes next to be considered, which constitute 
a part of the science of nautical astronomy, the seaman 
trusts to celestial observations independent of all terrestrial 
measurements. 

The points to be determined by the voyager are his 
latitude and longitude. The latitude is the distance 
north or south of the equator, and is measured always 
from the equator in degrees, the distance from equator 
to pole being divided into ninety equal parts, each of 
which is a degree.* The longitude is the distance east 
or west of Greenwich (in English usage, and now 
most other nations employ the same starting-point for 
measuring longitudes from). Longitude is not measured 
in miles, but in degrees. The way of measuring is 
not very readily explained without a globe, but may 
be thus indicated :—Suppose a circle to run completely 
round the earth, through Greenwich and both the poles ; 
now if this circle be supposed free to turn upon the 
polar axis, or on the poles as pivots, and the half which 
crosses Greenwich be carried (the nearest way round) 
till it crosses some other station, then the are through 
which it is carried is called the longitude of the station, 
and the longitude is easterly or westerly according as 
this half-circle has to be shifted towards the east or west. 
A complete half-turn is 180 degrees, and by taking such 
w half-turn either eastwardly or westwardly, the whole 
surface of the earth is included. Points which are 180 
degrees east of Greenwich are thus also 180 degrees 
west of Greenwich. 

So much is premised in the way of explanation to 
make the present paper complete; but ten minutes’ 
inspection of an ordinary terrestrial globe will show the 
true meaning of latitude and longitude more cléarly (to 
those who happen to have forgotten what they learned 
at school on these points) than any verbal description. 

Now it is sufficiently easy for a sea-captain in fine 
weather to determine his latitude. For places in different 
latitudes have different celestial scenery, if one may so 
describe the aspect of the stellar heavens by night and 
the apparent path of the sun by day. The height of the 
pole-star above the horizon, for instance, at once indicates 
fhe latitude very closely, and would indicate the latitude 
exactly if the pole-star were exactly at the pole instead 
of being merely close to it. But the height of any 
known star when due south also gives the latitude. For 
at every place in a given latitude, a star rises to a given 
greatest height when due south; if we travel farther 
south the star will be higher when due south; if we 





with the utilitarian labours for which our national Observatory was 
founded. 

* Throughout this explanation all minuter details are neglected. 
In reality, in consequence of the flattening of the earth’s globe, the 
degrees of latitude are not equal, being larger the farther we go 
from the equator. Moreover, strictly speaking, it is incorrect to 
speak of distances being divided into degrees, or to say that a 
degree of latitude or longitude containsso many miles; yet it is so 
exceedingly inconvenient to employ any other way of speaking in 
popular description that I trust astronomers or mathematicians 
who may read this article will forgive the solecism. 











travel farther north it will be lower; and thus its ob- 
served height shows just how far north of the equator 
any northerly station is; while if the traveller is in the 
southern hemisphere corresponding observations show 
how far to the south of the equator he is. 

But commonly the seaman trusts to observation of the 
sun to give him his latitude. The observation is made 
at noon, when the sun is highest above the horizon. 
The actual height is determined by means of the 
instrument called the sextant. This instrument need 
not be here described ; but thus much may be mentioned 
to explain that process of taking the sun’s meridian 
altitude which no doubt every one has witnessed 
who has taken a long sea-journey. The sextant is so 
devised that the observer can see two objects at once, 
one directly and the other after reflection of its light; 
and the amount by which he has to move a certain 
bar carrying the reflecting arrangement, in order to 
bring the two objects into view in the same direction, 
shows him the real divergence of lines drawn from his 
eye to the two objects. To take the sun’s altitude then 
with this instrument, the observer takes the sun as one 
object and the horizon directly below the sun as the 
other: he brings them into view together, and then 
looking at the sextant to see how much he has had to 
move the swinging arm which carries the reflecting 
glasses, he learns how high the sun is. This being done 
at noon, with proper arrangements to ensure that the 
greatest height then reached by the sun is observed, at 
once indicates the latitude of the observer. Suppose, for 
example, he finds the sun to be forty degrees above the 
horizon, and the “ Nautical Almanac” tells him that at 
the time the sun is ten degrees north of the celestial 
equator, then he knows that the celestial equator is thirty 
degrees above the southern horizon. The pole of the 
heavens is therefore sixty degrees above the northern 
horizon, and the voyager is in sixty degrees north lati- 
tude. Of course, in all ordinary cases the number of 
degrees is not exact, as I have here for simplicity sup- 
posed, and there are some niceties of observation which 
would have to be taken into account in real work. But 
the principle of the method is sufficiently indicated by 
what has been said, and no useful purpose could be served 
by considering minutie. 

(To be continued.) 








THOUGHT AND LANGUAGE. 
By Apa S. Battin. 
XY. 

THER cases of great interest are those in which, 
although the use of language is not wholly lost, the 
power of co-ordinating words or syllables is greatly 
impaired. Patients of this class sometimes pronounce 
words clearly, but misplace them, so that now and then, if 
the words are written down, they may be fitted together as 
in a puzzle, and the patient’s idea understood. A case of 
this kind is mentioned by Winslow.* Dr. Bastian ¢ con 
siders that, “roughly speaking, inability to recall names, 
or the miscalling of persons, places, or things, would be 
defects going with injuries to, or altered states of, percep- 
tive centres, and might exist with comparatively slight 
impairment of intellectual activity ; whilst, on the other 
hand, the extreme forms of amnesia, in which wholly 





* “Paralysis from Brain Disease.” 1875. p. 189. 
+ “Brain as an Organ of Mind,” pp. 637-8. 
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irrelevant propositions, or a mere jumble of words are 
uttered, are more likely to be associated with marked 
impairment of intellectual power—to be dependent, in 
short, upon injuries or altered states of parts of the brain 
more specially concerned with such modes of activity.”’ 

Winslow mentions the case of a man who, after an 
attack of paralysis, transposed the letters of words, 
saying tufle for flute, puc for cup, and gum for mug. 
Some letters may always be substituted for others; and 
the same with syllables. One of Trousseau’s cases of 
aphasia during recovery uttered certain monosyllables to 
which he always tacked on tif; in words of two syllables 
he pronounced only the first, adding tif in the place of 
the second, as montif for monsieur, bontif for bonjour.* 
Mistakes in the pronunciation and use of words and 
letters occur occasionally in quite healthy persons, and 
may or may not be recognised by the speaker. When 
fatigued or inattentive to what I am saying, I have fre- 
quently made slips of the kind, such as asking for salt 
when I wanted sugar—a request to the absurdity of which 
I was made alive by a laugh going round the table. 

The other morning I was attentively reading the news- 
paper when my brother made some comment on a daring 
case of robbery, to which I oracularly replied, “ When 
the cheese is stolen, shut the chamber door!’’? A remark 
which, as may be imagined, was greeted with some 
merriment. In cases like this the fault may be found in 
lack of attention to the words spoken. Attention implies 
volition, and when the will is engaged in regulating one 
set of ideas it is not always immediately at liberty to 
turn to the consideration of another. Thus during what 
is called “a brown study,” or a fit of abstraction, the 
thinker may be spoken to, and may not reply for some 
minutes, then he will answer as if he had only just heard 
the remark. The attention was retained on the first set 
of ideas until a natural break came in that train of thought, 
when it was turned to the other train started by the 
speaker ; on the other hand, a reply may be given at 
random, as above, without the attention being distracted 
from the original train of ideas. 

The exhaustion of fatigue is proportionately great 
according as the will is more or less exercised, and 
this, I think, accounts for the fact that words are 
misused more frequently during fatigue, for it is im- 
possible to maintain attention beyond a certain point of 
nervous exhaustion; beyond this point sleep, unconscious- 
ness, or delirium supervenes. Suspension of volition is the 
essential part of sleep, during which an accumulation of 
nervous force takes place. Hence, during deep sleep, 
impressions may be made on the senses without being 
communicated to the mind—1.e., without being attended 
to; but when the nervous exhaustion has been repaired, 
similar impressions will at the same time arouse the 
attention and the sleeper. 

During the suspension of attention in sleep, words may 
be spoken at random and questions answered with more 
or less meaning, just as when the attention is otherwise 
engaged in waking moments. pans 

A similar but more complete suspension of the will 
takes place during the effects of narcotics or anesthetics. 
A typical case of this nature occurred recently in the 
practice of my friend, Mr. R. Fitzroy Benham. Before 








* T have met with a somewhat similar case ina little boy six 
years old, whose speech is defective, but who is, nevertheless, a 
very bright little fellow. He affixes the syllable na (vowel as in 
Italian) to every word he says, and pronounces only the first 
syllable of words of more than one syllable. Thus, he says Edena, 
when mentioning the gardener’s name, Ede; Betna, for his cousin 
Bessie; and gardna for garden, 





the performance of a serious operation an anesthetic was 
given to the patient, and while she inhaled it she was 
told to count ten slowly. She had counted as far as 
seven when she became unconscious. The operation then 
began, and lasted for nearly an hour. After this the effects 
of the anesthetic began to wear off, and the patient was 
heard to say, “‘ Hight, nine, ten.”” She then looked up for 
further instructions, never suspecting that her counting 
had for a moment been interrupted. In like manner, 
volition, and with it attention, may be paralysed by brain 
injury, and in cases of sudden wounds: for instance, 
when consciousness is suspended by some portion of the 
skull pressing on the brain beneath, the train of thought 
may be broken for weeks or months, but continued im- 
mediately on the removal of the pressure on the brain. 
In cases like this it is probable that impressions are made 
upon the senses, and are even frequently responded to by 
the lower nervous centres; but that they take no effect 
on the higher centres of the brain, owing to the impossi- 
bility of attending to them. In a naval battle a sailor 
was addressed by his superior officer as to the position of 
a certain vessel. Before he could reply, he was struck in 
the head by a bullet, and remained insensible for several 
months, until brought back to England and trephined. 
Hardly was the operation completed, when the patient 
uttered these words, “ She’s to starboard, sir! ”’ in answer 
to that question put so long ago. 

All these and similar cases of suspended attention hang 
together, the differences between them being only of 
degree, not of kind. The higher or intellectual centres 
of the brain being, as it were, paralysed, any action which 
may take place through the medium of the lower centres 
is unconscious or automatic. 

Other cases apparently originate purely in the loss of 
memory for words. Such may occur in healthy persons, 
as people say: “The word is on the tip of my tongue, 
but I can’t get it out.” 

A case of this kind, brought about by brain disease, is 
the following, vecorded by Dr. Bastian. 

Cast 8.—The patient became suddenly paralysed in 
the right side of his body, and speech was almost lost on 
March 12, 1878, but sight and hearing were good. He 
improved slowly, and his condition on April 2 is thus 
described :—‘‘ He recognises common objects, but cannot 
name them ; repudiates a false name and recognises the 
real one at once when he hears it. Can never remember 
his own name till it is suggested to him. On being 
asked to repeat it (Andrews), after a few trials, which 
vary each time, he pronounces it ‘Anstruthers’ or 
‘ Anstrews’; his first name (Thomas) seems to come more 
readily, and he can often attempt this without prompting. 
But, either after it has been repeated to him or when he 
says it spontaneously, he pronounces it ‘Towvers.’ The 
letter ‘L’ is difficult for him to utter ; sometimes he pro- 
nounces it like a ‘D,’ and at others like a ‘V.’ He has 
been taught to count, and can fairly pronounce the numerals 
from one till twelve; after twelve he is uncertain, the 


articulation and order becoming rapidly worse. He is 
conscious when he makes a mistake, but cannot 
correct himself, and ends in a _ hopeless muddle. 


In reading from a book, the words he pronounces have no 
relation to the print, either in length or sound. Neither 
does he seem to understand written characters, as he will 
not attempt to answer a question written on a slate, though 
he will at once endeavour to respond when the same ques- 
tion is put to him orally. He, however, recognizes 
numerals from one to nine when written, and is conscious 
when they are not placed in regular order. He cannot 
name any coins, but seems to have some idea of their 
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relative value. He indicated on his fingers that six pence 
was worth six pennies, not being able from sight to utter 
its name.” On May 10 he showed by his gestures that 
he understood a case in the police news which he was 
found reading, and could copy his own name with his left 
hand; but did not attempt to write any less familiar 
word from sound, even when he showed he quite under- 
stood it.* 

The cases alluded to in this and the preceding article 
are strongly illustrative of the fact that those physical or 
mental characteristics which are the latest acquired. in 
the life of the race or the individual, those-which have 
had the least time to-become engrained in it, are the first 
to be lost in the process of degeneration. Thus we find 
that in cases where the use of language is only impaired, 
it is always the most familiar words which are retained, 
the others being lost. It is the same in healthy people 
as in my own case. When the brain is suffering from 
exhaustion, recently-acquired facts and words are for- 
gotten until the nervous system has been restored by 
rest. . This, too, seems to explain. the fact which is 
generally remarked on with surprise, that old people who 
have lost all memory for recent events can distinctly 
recall even trivial things which happened in their youth. 
In. case 1, the patient used the more familiar word 
“ potatoes’’. for the less familiar “pills.” When urged 
to write, it was found that he could write his address 
fairly well, and wrote “ My dear sir”’ correctly, but filled 
the sheet with meaningless. writing, only the word 
“wife ’? being legible until. his signature, which was as 
clear as ever, so that he was thus able to write the words 
which occurred most frequently in his correspondence 
when in health. Similarly, case 8 could not copy any 
word-but his own name, although he apparently under- 
stood others; and as in this case, we find that in cases 6 
and 7 the words retained were those most frequently 
used. We find also that in cases where the use of 
language is- wholly lost, as-in cases 2, 3, and 4, a perfect 
command over gestures is retained. In case 4 we find 
that the. patient, although unable to speak himself, 
understood speech, and replied in gestures, just as the 
young child understands words long before it can use 
them, and: just as we find some of the lower animals 
understanding certain words, a subject to which I shall 
revert hereafter. At the next stage we find case 2, who 
could neither speak nor understand language; but who 
was readily made to understand gestures, and himself 
used gestures which were strikingly clear. On a still 
lower level stands case 5, who could only very slightly 
understand words, but understood gestures at once, 
although she could not always answer questions by 
gesture, and her own pantomime was lacking in clearness. 

It appears to me that cases of the nature of those to 
which I have referred afford the very strongest circum- 
stantial evidence in favour of the theory that gesture or 
imitative language was historically prior to verbal 
language as we know it, and further evidence in support 
of this will be forthcoming as we advance in our 
inquiries. 








SPEAKING at Barnsley on Monday week, Mr. Thomas Burt, M.P., 
advocated in the case of colliery explosions that they should be the 
subject of special investigation by experienced men, such as was 
held when a great railway collision occurred. He impressed upon 
his hearers, who were mainly miners, the great danger of omitting 
to support the roof with props and stays. Taking the last thirty 
years, the number of deaths through insufficient timbering was 
nearly double the fatalities from explosions. Greater supervision 
was required in regard to timbering. 





* “Brain as an Organ of Mind,’’ pp. 642-3; 





FIRST STAR. LESSONS. 
By Ricnarp A. Proctor. 

fas constellations included in the twenty-four maps 

of this series are numbered throughout-as follows 
(the names being omitted on the maps, to clear these as 
far as possible from all that might render the star- 
grouping less distinct) :— 
1. Ursa Minor, the Little Bear | 22. 


(a, the Pole Star). 
2. Draco, the Dragon (a, | 23. 


Cancer, the Crab (the 
cluster is the Beehive). 
Leo, the Lion (a, Regulus). 


Thuban) 24. Virgo, the Virgin (a, Spica). 

3. Cepheus, King Cepheus. 25. Libra, the Scales, 

4. Cassiopeia, the Lady in the | 26. Ophiuchus, the Serpent 
Chair. Holder. 

5. Perseus, the Champion (8, | 27. Aquila,the Eagle (a, Altair). 
Algol, famous variable). 28. Delphinus, the Dolphin. 

6. Auriga, the Charioteer (a, | 29. Aquarius, thé Water Carrier. 
Capella) 80. Pisces. the Fishes. « 

7. Ursa Major, the Greater | 81. Cetus, the Sea Monster (o, 
Bear (a, (3, the Pointers). Mira, remarkable va- 

8. Canes Venatici, the Hunting riable). 
Dogs (a, Cor Caroli). 32. Eridanus, the River. 

9. Coma  Berenices, Queen | 33. Orion, the Giant Hunter 


(a, Betelgeuw; B, Rigel). 
Canis Minor, the Lesser Dog 
(a, Procyon). 
Hydra, the Sea Serpent (a, 


Berenice’s Hair. 
10. Bodtes, the Herdsman (a, | 34. 
Arcturus). 
11. Corona Borealis, the Nor- | 35. 


thern Crown. Alphard). 
12. Serpens, the Serpent. 36. Crater, the Cup (a, Alkes). 
18. Hercules, the Kneeler. 37. Corvus, the Crow. 
14. Lyra, the Lyre (a, Vega). 38. Scorpio, the “Scorpion (a, 
15. Cygnus, the Swan (a, Antares). 

Arided ; 8, Albires). 89. Sagittarius, the Archer. 


16. Pegasus, the Winged Horse. 40. Capricornus, the Sea Goat. 
17. Andromeda, the Chained | 41. Piscis Australis, the Sou- 
Lady. thern Fish (a, Fomal- 
18. Triangula, the Triangles. haut). 
19. Aries, the Ram. 42. Lepus, the Hare. 
20. Taurus, the Bull (a, Alde- | 43. Columba, the Dove. 
buran; n, Alcyone, chief | 44. Canis Major, the Greater 
Pleiad). Dog (a, Sirius). 
21. Gemini, the Twins (a, | 45. Argo, the Ship. 
Castor ; B, Polluz). 











THE PHILOSOPHY OF CLOTHING. 
By W. Marriev WI.iams. 
XV. 
SHOULD add, that only a small percentage of the 
quilts and other clothing material sold as eider- 
down are really stuffed with the down of the eider-duck. 
There are many substitutes—some very inferior, others 
slightly so. The nearest in quality is the down of the 
King Duck, an Arctic sea-bird of similar habits to the 
eider-duck. Goose-down is largely used, the best qualities 
being obtained from Arctic and marine species. 

The necessity for an extra supply of air-holding—not 
oiled—under down in the clothing of such birds is illus- 
trated by a fact not generally known, which came under 
my notice some years ago in the course of a cruise in a 
small schooner from Constantinople to London. We took 
on board an ample supply of live poultry—fowls and 
ducks. In the neighbourhood of Malta we had very 
dirty weather, and Jemmy Ducks failed to shelter the 
animals in his charge from the wash of the sea; the 
ducks were miserably wetted to the skin in spite of the 
supposed oiling of their feathers, they all had cramp, 
and were killed and eaten “to save their lives.” The 
cocks and hens survived, though in the same quarters. 
This surprised me, but the captain told me that such is 
usually the case, and I now find that the faithfu! follower 
(referred to in my last) is more easily wetted tian barn- 
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Showing the heavens as they appear at the following hours :— 


August 23 at 10 o’clock. 
August 26 at 93 o’clock. 
August 30 at 93 o’clock. 


door fowls if water is projected forcibly upon it, or if 
rubbed upon the feathers. I attribute this difference to 
the dusty condition of the clothing of the cocks and hens. 
Gilbert White, quoting Ray, says (letter 7) “ birds of the 
galline order, as cocks and hens, partridges, and phea- 
sants, &c., are pulveratrices—such as dust themselves, 
using that method of cleansing their feathers and ridding 
themselves of vermin.’”’ My own observations show that 
some of the dust remains on the surface of the feathers 
(as may be proved by picking up a fowl and rubbing its 
breast or other short feathers), and that the dust renders 
these feathers more repellent of projected water-drops. 
Other surfaces to which, when clean, water adheres are 
made thus repellent of water-drops by coating them with 


September 3 at 9} o’clock. 
September 7 at 9 o’clock. 
September 11 at 8} o’clock. 


September 15 at 8} o’clock. 
September 19 at 8} o’clock. 
September 23 at 8 o’clock. 


dust; each particle of dust having its own adherent 
atmosphere. 

Marine birds, especially those exposed to the wash of 
surf, require a deep and firmly repellent coating of down 
on their breasts to save them from the fate of our ship 
ducks. In illustration of the remarkable buoyancy of 
these, which I attribute to the aérial envelope retained 
by their abundant down, I may refer my readers to a 
picture of the red-breasted merganser—an arctic sea- 
goose—in the current number of Hardwicke’s Science- 
Gossip, page 181. The quilled feathers are not immersed 
at all, only the down of the breast. 

I am treating this part of the subject rather more fully 
than originally intended, as I find that the philosophy of 
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feather clothing is misunderstood to a greater extent 
than I anticipated. Thus “G. A.,” in Knownepee, 
Aug. 7, p. 122, still contends that the oil-glands of the 
duck are used for oiling the feathers by a painting action 
of the beak, head, and throat. As already stated, I do 
not question the structure of the uropigium, as described 
by “G.A.,” and have no objection to calling it an oil- 
gland. I regard it simply as an exaggerated pair of 
sebaceous glands resembling in secretion and function, 
though not in form, the sebaceous follicles described in 
my last, and the smaller and similar glands at the roots of 
the wing-feathers. I find the “two little heart-shaped 
glands,” &c., in corresponding position near the root of 
the tails of cocks and hens, which, as Ray says, are pul- 
veratrices. They powder their feathers with dust, which 
would become dirty adhesive paint if the secretion of 
the heart-shaped glands were used for oiling them. 
Besides this, I have examined the bill, head, neck, and 
back of a duck after it has nibbled and rubbed in the 
manner described by “G, A.,”’ and positively deny that 
these parts are then or at any other time smeared with 
any such fat or oil as stated. The supposed paint-brushes 
are demonstrably less greasy than human skin, as may be 
seen by rubbing a clean piece of metal or glass upon the 
feathers of the head and. neck of the duck, and a similar 
piece in like manner on one’s own face and neck, and then 
comparing the smear. ‘The ducks and swans in our London 
parks supply further proof. The white species remain 
white, instead of sharing the colour of London sheep, which 
they undoubtedly would if-their feathers were greasy or 
oily like the weol, and exposed to the carbon flocculi 
which shower through our “London atmosphere, The 
brushing action of the head and neck is not always pre- 
ceded by a pinching of the oil-glands, nor usually so, as 
anybody may learn by watching the ducks in our parks, 
They clean their feathers, but do not smear them. 

Upon this question of whether the water repulsion de- 
pends upon oiling of feathers or upon the adhesion of a 
film of air to them deperids the verdict we must pass 
upon the desirability of using feathers for bedding and 
for clothing. At one time I joined with high sanitary 
authorities in denouncing feather-beds on the ground 
that, being organic animal matter, they should be liable 
to organic decomposition, and to saturation with con- 
densed cutaneous exhalations. It is not very long ago 
since I wrote to my friend Dr. Richardson on the subject ; 
but further investigation now induces me to recant, and 
the grounds of this recantation are the-same as my re- 
pudiation of the supposed feather-oiling by ducks. 

I find that feather fibres generally (I say “fibres” in order 
to exclude feather quills) are remarkably free from greasi- 
ness or humidity, more so than any other animal structure 
that I am acquainted with. I find also that they are 
exceptionally free from the vice of condensing sebaceous 
and other skin exhalations on their surface; that while 
cotton, linen, woollen, and silken fabrics become defiled 
by perspiration, feathers, similarly exposed, remain clean. 
The contents of a flock-bed after a few years of con- 
tinuous use become matted and foul, while those of a 
goose-down bed after a similar or much longer period 
remain untainted ; they are only dusty, the dust chiefly 
due to the fracture of feather filaments. I have examined 
feathers from a bed that has been half-a-century in con- 
tinuous use, and find that, after a slight shake, the 
feathers are as clean as when they were new. Not so 


the enveloping fabric either inside or out, although it has 
been washed and renewed frequently during the lifetime 
of the feathers. 

This, if am not altogether mistaken, depends upon the 





fact that every filament of the down attaches to itself an 
obstinately-adherent film of air, which prevents the con- 
densation of moisture on its solid surface. Thus we may 
lie on a feather-bed in a hollow formed by the pressure 
of our bodies, may perspire freely and moisten the 
coverings of the feathers, and yet the feathers themselves 
shall remain dry and untainted, the vapour diffusing 
itself throughout their adherent atmospheres. The 
advantage of this is obvious. 

Down skirts are made and used, and must be far better 
than ordinary skirts of similar form, as the required 
amount of protection is obtained with far less weight. 
Whenever the merciless despotism of fashion may 
command its slavish victims to render themselves 
hideous by exaggerated nether expansions, either behind, 
or in front, or all round, the unfortunate creatures will 
suffer less by using light eider-down enlargements rather 
than metal cages or other heavy substrata. Let me not 
be misunderstood ; I am not recommending such things 
on their own merits, but only as lesser evils in the 
meantime, until we can afford to erect lunatic asylums 
of sufficient capacity to stamp out the fundamental evil. 

Feathers have been used as clothing materials by the 
most primitive of savages, usually by attaching the quill 
ends of the feathers to each other, and thus building up 
a mosaic fabric of highly ornamental as well as useful 
character. That from the South Sea Islands, exhibited 
by Lady Brassey at Sonth Kensington last year, is a-fine 
example, and said to be of great value. The labour ex- 
pended on every square yard of such material must “be 
immense; but whether it may be substituted by 
machinery I am unable to say. Another and a better 
mode of availing ourselves of the valuable clothing’ pro- 
perties of feathers suggests itself, viz, that of earding 
and weaving the filaments of down, such as: common 
duck and goose: down, swans-down, &e. » This appears’ to 
me to be quite a soluble problem, and I recommend it 
accordingly to the attention of ingenious meehanicians, 
believing firmly that such a fabric would, for’ ordinary 
clothing purposes, excel all others in lightness, warmth, 
and durability, with the additional excellence of allowing 
free passage of the perspiration and. being -waterproof 
without any oiling. ; 

Vests and shirts of woyen down would, I have'no 
doubt, attain the nearest possible approach to perfection 
in underclothing for both winter and summer, They 
may, probably, be difficult to clean. Ordinary scrubbing 
with soap and water and soda is not likely to succeed. 
The laundress of the future in dealing with these-will 
have to take lessons from the birds, probably from the 
pulveratrices above-named, and use cleansing powders 
applied with the aid of suitable brushes—feather brushes, 
like the duck’s head, 








OUR HOUSEHOLD INSECTS. 
By E. A. Burtier. 
COLEOPTERA (continued). 


NE of the finest, though at the same time most 
QO destructive, divisions of the beetle order is that 
called Longicornia, or Longhorns. The beetles are many 
of them remarkably handsome and of considerable size, 
and are readily distinguished by the great length of their 
antennse, which, in some cases, many times exceed even 
that of the body itself. These insects, in their larval 
condition, burrow into the solid wood of timber .trees, 
where they live, often from three to five years, devouring 
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the heart wood and utterly ruining the timber by 
excavating through it in various directions neatly-cut 
galleries, which, commencing on the outside in a small 
and scarcely noticeable opening, constantly increase in 
diameter with the growth of the larva. 

_As a consequence of their longevity and the seclu- 
sion of their life, it not unfrequently happens that 
when an affected tree is cut down and has been 
sawn up into planks, the latter contain some of the 
immature larve, which escape notice through their 
burrows not having been sawn through, and thus get 
conveyed into timber-yards, and even used in building 
construction, before their occupants have had time to 
complete the necessary arrangements for making their 
début in beetle society. After awhile, however, this im- 
portant era in the life of the insects arrives, and the 
beetles make their exit from their burrows, only, how- 
ever, to find themselves far away from their native forests, 
strangers in a strange land, and suddenly introduced into 
a human society, which is as astonished to receive them 
as they are to find themselves in its presence. In this 
way many fine exotic Longicorns have been captured 
alive in different parts of England, and this, too, is the 
explanation of the not unfrequent occurrence of the 
Longicorn beetle called the “Timberman” in mines; 
they have been introduced, in the larval condition, in the 
timbers used in roofing and supporting the passages, and 
have sometimes established themselves and bred there. 
Various forest trees are liable to the attacks of Longicorn 
beetles ; but, of course, it is those that burrow in fir- 
wood that are chiefly imported into this country. 
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Fig. 1.—Gracilia pygmza. Fig. 2.—Hylotrupes bajulus. 

So, then, there are some of these Longicorns that may 
every now and then be expected to turn-up in houses. 
Our British species are few in number, and, as a rule, not 
common ; still, I have received one of our smallest in 
considerable numbers from two different houses. It is a 
quaint little brown beetle, which is said to be partial to 
old woodwork, and is called Gracilia pygmea (Fig. 1). 

It is a narrow, linear insect, with antenne only a little 
longer than the body, the length being produced, as in 
all this section, not by a multiplication of the joints, but 
by their individual elongation. It is remarkable for the 
disproportionate size of the thorax, which, with the head, 
occupies about one-third the length of the whole body, 
and for the great breadth of the thighs at their outer 
extremity. The antenne, as might be expected, are very 
liable to damage, and as the insects are pugnacious, if 
several of them are confined together they are sure to 
fight, and as a consequence a great mutilation of antenne 
and legs ensues, the battle-field being strewn with the 
fragments. 

It has also been found, in large numbers, burrowing in 
the twigs of a hamper, which, small though they are, 
afford plenty of scope for our pigmy beetle. Baskets 
form, in one way or other, an easy means of transference 





for insects from one country to another. Many conti- 
nental species are brought over with fruit and vegetables, 
and the Borough Market, in London, is quite noted for 
the number of such insects that have been found alive 
there. About five years ago a French longicorn was in- 
troduced in large numbers by means of a basket ; some 
escaped and were afterwards found out in the open, when 
it seemed as though a new British beetle had been dis- 
covered. Fortunately, however, their captor was a 
coleopterist of repute, and he, by means of careful obser- 
vation and inquiry, managed to elucidate their history. 
The account is best given in his own words :—“ During 
the July of 1880, one of my servants brought me two 
specimens taken in the garden at the back of the house 
(the only two specimens then noticed), Last July, how- 
ever (1881), two or three more were captured, and a day 
or two after they called my attention to the fact that 
numbers (dozens, in fact) were creeping upon the floor in 
the scullery: upon examination, I traced them to an old 
basket used for potatoes, and generally kept under the 
slopstone, and consequently moderately damp; in this 
they showed their presence by numerous small round 
holes, about the size of a pin’s head.” The basket, on 
being submitted to a professional basket-maker, was pro- 
nounced to be “of French make from Dutch willows.” 
They had, therefore, evidently established themselves in 
the basket while in their native country, and subsequently 
accompanied it across the Channel, when it was used for 
the transport of vegetables. 

The larva of a much larger beetle, called Hylotrupes 
bajulus (Fig. 2), has sometimes done considerable damage 
to the rafters of houses, not only perforating the wood, 
but even gnawing its way through sheets of lead with 
which the rafters were covered. Kirby states that Sir 
Joseph Banks once gave him a specimen of sheet-lead, 
which, though only measuring eight inches by four, was 
pierced with twelve oval holes, some of which were as 
much as }-inch in longest diameter. The generic name 
Hylotrupes, which is Greek for a “borer of timber,” at 
once stigmatises the insect as destructive in this way. 

The beetle isa blackish insect covered with greyish 
down, and the name bajulus, which is Latin for a 
“labourer,” is apparently given in allusion to the dusty 
appearance caused by this down. ‘The antenne are of no 
more than ordinary length, so that at first sight it would 
perhaps hardly be taken for a Longicorn at all. The 
thorax is very globose, and carries two polished knobs on 
its upper surface. The thighs, like those of Gracilia, 
are clubbed, only more conspicuously so. 

The larvee of these beetles are fat, white, fleshy grubs, 
with small, but very powerful, black jaws—the tools by 
which all the damage is effected. The pupa is formed 
in the burrows. 

Fir palings in gardens sometimes produce plentiful 
supplies of a most lovely beetle, the resplendence of 
whose appearance is such as to suggest, though falsely, 
an acquaintance with the glowing rays of a tropical sun, 
instead of the comparatively feeble beams with which 
Old England is favoured. It is entirely of a most lovely 
violet or deep blue colour, and is shaped not unlike 
Hylotrupes, though flatter, and with longer antenne. In 
allusion to its colour, it is called Callidium violacewm. 

Here is a marvel in physiological chemistry! The 
larva is absolutely white, except for its little black jaws ; 
there is not a trace of blue or any other colour about it, 
even up to the very time when it ceases feeding and 
changes into a chrysalis; and yet during its larval 
existence has been stored up in its body something from 
which, by the changes that take place during the pupal 
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stage—a period during which no additional nutriment 
is taken—is elaborated the gorgeous hue which glorifies 
its adult form. 

Longicorns are frequently very variable in size, as is 
usually the case with wood-boring insects. Imprisoned 
as they are in a burrow which, as larve, they never 
leave, they have very little power of selection of food, 
and are, therefore, entirely dependent upon the supply 
into the midst of which their excavating labours carry 
them, and according to the quality of this will be the 
vigour, or otherwise, of their constitution, and the stature 
to which they will attain. 


(To be continued.) 








THE GREAT RED SPOT ON JUPITER. 


By Ricuarp A. Procror. 
(Continued from p. 106.) 


HE spot was manifestly a surface feature, in this 
sense that the layer of clouds in which the spot 
appeared as a sort of opening was part of the visible 
surface of the planet. This was shown by the circum- 
stance that as the spot drew near to and passed the edge 
of the planet its outline remained distinctly visible. Had 
the spot been due to some formation lying below the 
surface clouds of the planet, the spot could not have 
been thus traced up to the planet’s edge. Of course this 
need not prevent us from recognising the true cause of 
the spot as existing far below the surface-level; but 
manifestly the cloud layer was laid open at its outer sur- 
face. Now this being so, it is clear that were the forces 
which formed the spot all at work at that same surface 
level, and all acting from or towards a centre, we should 
expect them all to act with about the same degree of 
force, and the spot to have therefore a circular shape, 
unless we can recognise some likelihood that in different 
latitudes on Jupiter different conditions would exist, or 
in other words unless we can recognise the existence of 
zones on the planet akin in some sense to the trade and 
counter-trade wind zones on the earth. 

But although the most characteristic feature of Jupiter 
is the existence, almost always (if not always), of parallel 
bands or zones of clouds, diverse in their light-reflecting 
qualities, these zones have no permanent position like the 
trade zones on the earth. They vary almost capriciously 
in position. Sometimes there are but four or five of 
them, at others there are ten or twelve cr even more. 
We cannot recognise any permanent difference, then, in 
the condition of the various latitudes on Jupiter, to ac- 
count for the oval figure maintained so long (six years at 
least) by the great spot. 

Yet we may still, or rather we must obviously, asso- 
ciate the lengthening of the great opening in a direction 
parallel to the cloud zones, with the forces to which the 
existence of those clouds—as such—is due. Now it has 
always seemed to me that as the trade wind theory, once 
complacently advanced to explain the parallel belts of 
Jupiter and Saturn, most manifestly fails, we are driven 
to another interpretation of the cloud belts which is 
very significant in regard to Jupiter's condition. The 
trade winds and counter trade winds, and the zones 
named after them, owe their existence to the difference 
between the rotation velocities in tropical regions which 
lie farther from the earth’s axis and in temperate and 
arctic regions which lie nearer to that axis. The cloud- 








belts of Jupiter and Saturn must also be due to differences 
of rotational velocity,—not however between places in 
different latitudes on those planets, but between regions 
at different elevations in the cloud envelopes of Jupiter 
and Saturn. We seem forced to admit, seeing that 
the belts are real, and no other way of accounting 
for their existence seems open to us, that there 
must be great movements of ascent and descent, in the 
cloud-laden envelopes surrounding the giant planets. 
Matter carried upwards, as columns of ascending vapours, 
or missiles ejected to enormous heights from Jovian 
volcanoes, passing as such matter does from regions near 
the centre, where the motion of rotation is slower, to 
regions higher up, where the motion of rotation is more 
rapid, lag behind and cause a trailing of cloud forms 
towards the west. On the contrary, matter descending, 
as torrents of falling rain, or matter falling back after 
ejection, would rush forwards and cause the cloud forms 
to be extended towards the east. Granted a sufficient 
range in height, whether in ascent or descent, and the 
parallelism thus arising would be as marked as we 
actually find it in the cloud-belts of the giant planets. 
But here certain questions arise which we must dispose 
of before we consider in this light the lengthening of 
the great spot. Can we imagine that the cloud-laden 
envelopes surrounding the giant planets have the 
enormous depth which this explanation would assign to 
them? The depth essential for this interpretation must 
bear a measurable proportion to the diameter of the 
planet. Less than at least a thousand miles (only a 
fortieth of the planet’s diameter) would certainly not 
suffice ; for obviously the rotational velocities at the top 
and bottom of a cloud region one thousand miles high 
on Jupiter would not differ by more than about one- 
fortieth, or about 2} per cent., whereas the sharp paral- 
lelism of the belts indicates quite a considerable diffe- 
rence of velocities. Taking, however, even a depth of 
one thousand miles for an atmosphere which at its 
highest part bears clouds such as exist in our very 
highest cloud-bearing atmospheric strata, say ten miles 
above the sea-level, we find a very remarkable state of 
things at a depth of even but a hundred miles below the 
visible cloud surface of Jupiter, unless we suppose the 
laws connecting density and pressure to be very different 
on Jupiter from the laws recognised here,—a supposition 
which must not unnecessarily be introduced. For our 
air ten miles above the sea-level has a density equal to 
about one-eighth the density of the air we breathe, the 
density doubling for each 34 miles (or thereabouts) of 
descent. Taking this density as that existing at the 
outskirts of the visible cloud-envelope of Jupiter, we find 
that with his known (and well-measured) gravitating 
energy, the density would double for each mile and a 
half of descent. But say that it doubles only once for 
two miles of descent. Then four miles below the visible 
surface of the planet the atmospheric density would 
be already half (instead of one eighth) of our air’s at 
the sea-level; six miles below it would equal the 
density of our air; eight miles below it would be double ; 
and only ten miles below the visible surface of Jupiter 
the density of his air would be four times the density of 
the air we breathe, After that, in the next ninety 


miles of descent, taking us only one hundred miles 
from the surface, there would be forty-five doublings of 
pressure and density, making the density millions of 
millions of times greater than that of air, thousands of 
millions of times greater than that of water, and hundreds 
of millions of times greater than the density of any 
This of course is altogether prepos- 


terrestrial element. 
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terous. But it shows that in one way or another we 
have to admit the existence of conditions in Jupiter 
which are utterly different from any known on earth. 


(To be continued.) 








THE YOUNG ELECTRICIAN. 
By W. Suryeo. 
(Continued from p. 118.) 


X. C.—A simply-performed experiment is illustrated 
in Fig. 55. AB is an electrified rod (of any 
convenient material, in this case glass). GG are dry 
warm wine-glasses, E E are eggs placed on the glasses as 
shown, and touching each other, as at F, On A B being 
brought near C the eggs become inductively electrified, 
the near end, C, assuming a state (negative) opposite to 
that on the adjacent electrified rod. The end D of the 
other egg becomes simultaneously charged with positive 
electricity, and were means readily available for investi- 
gating the condition of either egg at F, that condition 
would be found to be neutral. With such investigations 
we may deal presently. If, while the state of affairs 
remains as indicated in the diagram, the approach of a 
suspended feather or pith ball to D will result in attrac- 
tion. Assuming the suspended substance to have been 
kept from actual contact with the egg, and to be removed 
together with A B, the eggs will return to the neutral 
state, neither D nor C showing any signs of electrification. 
Nothing has been given to or taken from them. 














Fig. 55. 


Let A B again approach OC, the eggs become electrified 
as before. While A B is still in the vicinity of C, separate 
the remote or positively-charged egg to a short distance 
—say half-an-inch—from the other. This can be done 
with the left hand (catching hold of the glass as low 
down as possible, and with dry fingers), the right hand 
still grasping the end; B, of the electrified rod. Next 
remove AB to a considerable distance. The eggs will 
now show feeble signs of electrification at C and D, 
because the opposite charges, in their effort to produce 
the neutral state, have taken up their position at the 
adjacent extremities, F. Let the eggs be now separated 
to a greater distance, so as to be practically out of each 
other’s range of influence. If no other conductor is near 
the charges on the eggs will be distributed over the 
surfaces, the greatest accumulation taking place at 
the ends, because the self-repellant nature of electricity 
1s more nearly satisfied there than at any other (and 
therefore less distant) parts of the egg. Both eggs 
will then exhibit more or less powerful charges of 
electricity, and will be capable of attracting light 
bodies. After discharging the eggs, let them be 


trified rod AB again approach C, so as to once more 
electrify the eggs. Then let D be touched by the finger 
or any other large conductor ; D will be by that means 
neutralised, and, however great may be the electrification 
at C, no charge can be maintained at D. The same re- 
sult would follow were the finger placed at any other 
part (except that part immediately opposite A) of either of 
the eggs. In effect, the remote end of the conductor 
CD is removed to an infinite distance (as indicated in 
Ex. XCIX.). Let us confine the finger to some portion 
of the remote egg ED. The removal of AB will allow 
the negative charge on the other egg to be neutralised. 
This will not happen if AB be kept near C. Let the 
finger remain on the remote egg, and let that egg be re- 
moved. It will, of course, be neutral; but the subse- 
quent removal of AB will leave the near egg charged 
with negative electricity, and it will be able to show its 
charge by any of the previously-mentioned methods. 

These two eggs, then, teach us a great deal. Indeed, 
they may presently teach us a deal more. 











Fig. 56. 


Ex. CI.—Fig. 56 illustrates another device for pers 
forming all the experiments contained in Ex.C. A is 
an electrified rod; DC, CB are two apples (with the 
stalks cut short) suspended by means of dry silk threads 
from any convenient support, such as a_ horizontal 
wooden lath or even a metal rod. The longer the thread, 
that is, the greater the distance from the horizontal rod, 
the better. Pared potatoes, turnips, rounded carrots or 
parsnips, would answer equally well, for all are 
sufficiently good conductors. 

Ex. CII.—A similar experiment, but on a somewhat 
more elaborate scale, is illustrated in Fig. 57. D and C 
are cylinders coated with tinfoil or other thin metal, 
similar in every respect to the one described in Ex. 
XCVII. SS are the insulating supports, and A B is the 








Fig. 57. 


rod electrified, let us say, positively. The near end of 
C becomes negatively electrified, and the remote end 
positively. We now get a species of induction by deputy. 
For the positive charge on the distant end of C acts in 
its turn inductively on the adjacent cylinder D, making 
the near end negative and the remote end positive. This 
state of affairs is evidenced by the positions assumed by 





again brought into contact and let the positively elec- 
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the suspended but uninsulated pith balls. They mani- 
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festly share the charges of the parts of the cylinders to 
which they belong, and equally manifestly, they are 
therefore repelled by the respective cylinder-ends. The 
two central balls are not only repelled by the cylinders, 
but, being oppositely charged, become mutually attractive. 
If D be touched with the finger, the positive electricity 
at the distant end will, as in the experiment with the 
eggs, be neutralised, and the pith ball in proximity 
will also lose its charge, whence it will fall into the 
vertical position. Similarly, the finger being withdrawn, 
and the adjacent ends of the two cylinders brought into 
contact, will result in a further neutralisation, and the 
two central balls will also hang vertically. CD will 
then act as one long cylinder, a greater degree of electri- 
fication will probably be produced at the negative end of 
C, and a positive charge will in consequence appear at 
the distant end of D equal in quantity to the increase of 
negative on ©. Other experiments with these cylinders 
may be inferred from the experiments with the eggs. 


DUAL GENERATION. 


Pr. 5.—The two electric states are always produced 
together and in equal quantity. 

To one conversaut with the nature, or rather the 
behaviour, of electricity, this requires no demonstration. 
It is well, however, for beginners to have it always in 
mind, The induction experiments which we have just 
performed demonstrate the fact pretty clearly, and 
emphasis was laid upon it in Pr. 1. 

Ex. CIII.—Rub a stick of sealing-wax with a piece of 
flannel or a pad measuring about 5 inches by 4 inches, 
and composed of five or six layers of flannel 
sewed together. Let the flannel be insulated from 
the hand by interposing a piece of sheet gutta-percha 
(procurable at most of the shops where gutta-percha 
goods are sold). Hither the sealing-wax or the flannel 
will then be found electrified, although oppositely. That 
their charge is equal may be proved by presenting both 
bodies together to a suspended pith ball. The absence of 
attraction proves the equality; for were one charge 
greater than the other, that one would exert a prepon- 
derating influence and cause attraction. 








THE ISLE OF WIGHT STEAM 
FERRY.* 


HE works at Langston Harbour, near Portsmouth, 
and at Brading, in the Isle of Wight, designed to 
effect the transport of trains of railway vehicles across 
the Solent, were completed on the 5th inst., and on 
the following day the appliances which have more than 
once been used provisionally during the execution of the 
works, were pronounced ready for regular traffic. It 
should be stated that no claim is laid to mechanical 
novelty—the merit lies in the ingenuity in which 
commonplace mechanical arrangements have been ap- 
plied to achieve in a simple way an exceedingly useful 
purpose. Railways existing on the mainland and in 
the Isle of Wight, with their lines coming down to the 
seaside, the problem to be solved was how to transfer 
simply, cheaply, and expeditiously from the railways 
to the deck of seagoing vessels, railway vehicles with- 
out disturbance of their load. Once upon the deck 
of the steamer, supposing only she be adapted to 
the carrying of a heavy deck load, the transport is 








* From Engineering. 





simple enough—the thing is the loading and unloading, 
and to be useful this must be accomplished by means 
more expeditious and less costly than the ordinary 
method of handling and transhipment. The distance to 
be traversed between Brading and Langston is between 
ten and eleven miles, 6 miles are in the open sea, the 
rest in land-locked harbours, which, on the island, as on 
the mainland, have been judiciously chosen as the places 
of arrival and departure. On both sides the process of 
loading and unloading goes on in perfectly still water, 
and on both the mechanical arrangements are the same. 
The amount of structural work on the island was rather 
less than that necessary on the mainland, owing to some- 
what less favourable conditions at Langston. It goes 
without saying that on both sides there is direct physical 
connection with the railway systems. At Brading all 
the railways in the island are communicated with, while 
at Langston access is obtained to the Hayling Island 
branch of the Brighton and South-Coast Railway, which 
at Havant has a junction with the London and South- 
Western system—to London by the direct Portsmouth 
line as well as to Southampton and the West of England. 

At Langston the railway skirts the sea. Alongside of, 
and parallel to, the railway and upon the foreshore an 
embankment has been built about 700 yards in length, 
and of width varying from 30 to 40 yards. The side or 
sea-face of this embankment is sloped and pitched in the 
customary manner for its entire length, save 300 ft. at 
the extremity, where a wharf is formed suitable to the 
use for loading and discharging of ordinary sea-going 
craft. From the end of the embankment a sloped timber 
jetty projects, commencing at the rail level and descend- 
ing by a gradient of 1 in 8 to 4ft. below the natural bed 
of the sea. From the top to the bottom of this slope are 
laid eight ordinary permanent-way rails, four of which 
constitute two running lines of the standard gauge, and 
along which, as presently explained, the railway vehicles 
pass, and four laid close, and parallel, to each of the 
running rails. These latter act as check rails, but fulfil 
also a more important purpose to be described. 

In carrying the waggons on board the steamer, they 
are placed upon two lines running from stem to stern. 
In discharging and loading them, the vessel approaches 
the sloping jetty stern on, bringing the parallel rails 
upon her deck into line with the rails laid upon the sloping 
jetty. It follows that when the tide is high and covers 
the greater part of the slope, the level of the steamer’s 
deck approaches the level of the top of the jetty ; when 
the tide is low, the steamer approaches at a lower level, 
and a considerable part of the slope is exposed; but 
neither at high or low tide can the stern of the steamer 
be brought sufficiently near to the fixed slope to admit 
of waggons passing from the one to the other. There is 
always a hiatus which must be bridged. The four extra 
rails above mentioned are useful in this connection. They 
carry the moving bridge or cradle, which, passing up and 
down the sloping jetty in the varying states of the tide, 
connect the ship, at whatever height her deck, with the 
rails on shore. 

The cradle, which is supported on twenty wheels, 
resting five on each of the four rails of the jetty, is of 
timber with wrought-iron attachments and cast-iron 
wheels, the movable drawbridge being balanced so as to 
be well within the power of a single man. It is moved 
up and down the slope by means of drawing engines, 
which also drive two horizontal drums 3 ft. in diameter, 
by means of which waggons are lowered on to and 
drawn up from the deck of the steamer. The drawing 
engines are a pair of ordinary winding engines of 60-h.p. 
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Attached to the drawing machinery is a movable shunt- 
ing capstan for economising locomotive power in the 
station-yard. The steamer is of iron and of great 
strength, her dimensions being—length, 130 ft.; breadth 
of beam, 26 ft.; h.p.,, 150 nominal; draught loaded, 
5ft. Jin. She has the steam steering-gear of the 
Harrison type. 

The deck arrangement is noteworthy, from the position 
of the lines of rails, What would in an ordinary railway 
be the 6 ft. space, is 4ft.84in. It follows, therefore, 
that in the event of there not being a sufficient number 
of waggons to occupy the two outer lines of rails, the 
load may be placed amidships on the central line, and so 
contribute to the steadiness and trim of the vessel at sea. 
The process of loading and discharging may be briefly 
described. On the approach of the ship, with her cargo 
aboard, the person ashore in charge of the engines and 
cradle observes the state of the tide, and, knowing the 
draught of water, adjusts the cradle by lowering it or 
raising it to the required level. On the vessel coming into 
position, the drawbridge, which is raised and depressed by 
crabs worked from the gantry, is lowered on to the 
steamer’s prow and made fast there. Ropes, which are 
ready on the drawbridge connected with the winding- 
gear, are then hooked on to the coupling-chains of the 
foremost waggons, and on signal being given the whole 
train is drawn out at one operation. The time occupied 
in unloading is regulated by the speed at which the 
engines are run, and this may be fast or slow according 
to the condition of the tide and other circumstances. At 
high tide, when the deck of the steamer and the cradle 
are nearly level with the rails at the top of the slope, the 
process of discharging may last some thirty or forty 
seconds. At dead low water, when the slope is at its 
maximum of steepness, a slower speed is advisable, and 
the time occupied may vary from two to four minutes. 
The loading, which is accomplished on a similar principle, 
requires rather more caution. The waggons, being 
drawn to the verge of the slope by steam shunting-gear 
attached to the winding engines, are then allowed to run 
on to the deck by their own gravity, checked and regu- 
lated by the ropes attached to the drums. 

When the project was first mooted, doubts were freely 
expressed as to the sufficiency of traffic to warrant an 
establishment of this kind. Recently, however, doubts 
on this subject have been resolved, and it is now antici- 
pated that difficulty is more likely to arise from redun- 
dancy than deficiency of freight. The present carrying 
power, judging from the traffic that is already offering, 
is likely to require augmentation. Already inland coal 
traffic is tendered for conveyance fully up to the carrying 
power, and other branches of traffic to which the system 
lends itself if presented in the quantity that seems pro- 
bable, can only be accommodated by an additional vessel. 
As some indication of the need for improvement which 
the Transit Company supplies, we quote from an official 
source a brief description of the plan which the new 
arrangements supersede, Speaking of goods seeking 
delivery at the Isle of Wight, the writer remarks :— 

At Portsmouth, where the first handling and delay occurs, 
everything must be unloaded at the town station and take turn 
with Portsmouth town goods; then follows cartage through the 
town to the quay, and two more handlings occur here in unloading 
the carts and shipping. 

Arrived at Ryde the goods are moved again for cartage to the 
station (through the town of Ryde), and once more there in load- 
ing into railway waggons. 

At Ventnor, or other destination, the reverse process occurs, and 
after two more handlings and another cartage, the consignee is at 
last reached, and it is well if he has nothing to complain of in the 
condition of his goods. 





Since arriving at Portsmouth there have been seven separate 
handlings, three cartages, a risky water passage, and a railway 
journey. Although the railway company’s responsibility continued 
throughout, their actual control ceased at Portsmouth, when 
possession was transferred to the Isle of Wight agents or 
carriers. 

In the future, by contrast, vehicles loaded in London 
will go direct to their railway destination with no more 
disturbance to bulk or change of vehicle than is involved 
in a railway journey between London and Birmingham. 
The whole of the costly and cumbersome terminal services 
at Portsmouth and Ryde will be avoided. 

The plans and local installations are from the design of 
Mr. Samuel L. Mason, of Edinburgh, who was also the 
originator of the scheme. He has closely followed the 
arrangements-of the North British Company at Burnt- 
island, of which he had experience when formerly 
general manager of that company. The work has been 
financed and constructed by him, the resident engineer 
being Mr. William Gregory, C.E. Mr. Stroudley, C.E., 
of the London, Brighton, and South Coast Railway 
Locomotive Department, constructed and erected the 
machinery. 

It is in great measure due to the enterprise of the 
Brighton Board, to their manager, Mr. J. P. Knight, 
goods manager Mr. Stainforth, and to Mr. Spencer Bal- 
four, M.P., that the Isle of Wight is secured the pos- 
session of an economic means of communication of great 
promise and capability. The Brighton Company have, 
we are informed, entered into agreements by which they 
adopt the new route for the whole of their traffic, under 
conditions which give assurances of financial success. 








Rebiews, 





SOME BOOKS ON OUR TABLE. 


The Anatomy of the Intestinal Canal and Peritoneum in 
Man. By Freperick Treves, F.R.C.S. (London: 
H. K. Lewis. 1885.)—This is a reprint of the Hunterian 
Lectures delivered at the Royal College of Surgeons 
during the month of February of the present year, and 
constitutes one of the most valuable contributions to our 
knowledge of intestinal anatomy that has been made for 
many years. Mr. Treves’s exhaustive monograph is 
founded upon the examination of no less than a hundred 
fresh bodies, and although, of course, it is primarily 
addressed to medical men, the lay zoologist and compara- 
tive anatomist will find much that is curious in it. The 
extraordinary variations in length and position of the 
various divisions of the intestines can hardly fail to strike 
any one who will glance even cursorily through the 
volume. To take the small intestine in the adult male as 
an example. Our author found it to vary between the 
extremes of 22 ft. 6 in. and 15 ft. 6 in.; while, with 
reference to position, we learn that the meso-colon may 
be expected to be found on the left side in 36 per cent. 
of all cases, and on the right side in 26 per cent. 
Abdominal surgery has made great strides within a 
comparatively recent period, but the grave uncertainty 
introduced by such variations as these must always 
introduce an element of danger. The work is most 
handsomely got up in a vellum (or imitation vellum) 
cover, and is printed on thick antique paper with rough 
edges. 

Faith-healing Tested by Science and by Scripture; a 
Sermon. By the Rev. J. H. Skewers. (London: Geo. 
Philip & Son.)—As a rule, we refuse entirely to criticise 
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sermons; but that by Mr. Skewes shows so conclusively on 
scientific grounds how utterly baseless is the claim of the 
“ Faith-healers ” to any supernatural powers, that we 
depart from our rule to speak well of it. On his argu- 
ments from scripture we are, perforce, silent. 

The Handbook of Physiognomy. By Rosa Bavanan. 
(London: George Redway. 1885.)—That certain con- 
formations of features are typical has been abundantly 
shown by the combined photographs of Mr. Francis 
Galton, and by those of the recent American observers. 
Hence any scientific attempt to classify the diverse 
forms of the various parts of the human face, and to 
show in what way any peculiar conformation may be 
expected to correspond with some intellectual peculiarity 
or gift could scarcely fail to be of value. When how- 
ever we find Miss Baughan’s tract bristling with crazy 
astrological trash about people being “born under the 
dominant influence of Saturn” ; deriving their tempera- 
ment from “the influence of Apollo or Mercury” ; or 
exhibiting the “Signature of Jupiter,” and the like, 
we see at once that it is about as valuable from a 
scientific point of view as Mother Shipton’s dream-book, 
there or thereabouts. 

School Hygiene, and Diseases Incidental to School Life. 
By Rosert Farqunarson, M.P., M.D. (London: Smith, 
Elder, & Co. 1885.)—It can scarcely be doubted that in 
a very large proportion of schools indeed hygiene, if not 
practically neglected, is made quite ancillary to the one 
object of loading the pupils up to the very muzzle with 
as much intellectual pabulum as can by any device be 
rammed into them. It is, then, alike to teach peda- 
gogues and parents how care for the bodies of growing 
boys and girls is as essential as are the artifices adopted 
for training or forcing their minds, that Dr. Farquhar- 
son’s book is written; and a real and practical work he 
has produced. He discourses in succession of school 
buildings, diet, work, and play; gives a capital chapter 
on the duties of the school doctor ; and concludes with a 
tolerably full account of school diseases. The question 
of over-pressure in schools meets with incidental discus- 
sion, and there are some extremely sensible remarks on 
school-play. This is a book to be studied by all engaged 
in the education of children, as well as by those who per- 
force commit their children to others to be educated. 


Key to LEuclid’s Elements. By Joun Sruraeon 
Mackay, M.A., F.R.S.E. (London: W. & R. 
Chambers. 1885.)—We are a little puzzled by Mr. 


Mackay’s “Key,” inasmuch as it contains answers to 
questions, solutions of problems, and demonstrations of 
theorems which have no existence in either of the editions 
of ‘‘ Euclid” on our own shelves. It quite obviously has 
reference to some special version of the “elements” of 
the immortal Alexandrian; but this should have been 
stated on the title-page. If it be the key to a repro- 
duction of “Euclid” edited by Mr. Mackay himself, 
which strikes us as being possible, such edition must be 
a remarkably complete one, inasmuch as a perusal of 
some of the very numerous answers worked out at length 
affords convincing proof of the pertinence of the original 
riders to “EKuclid’s’’ own propositions. Possessors of 
the particular edition of “Euclid” to which Mr. Mackay’s 
“ Key” pertains, will doubtless procure it. 

Walford’s Antiquarian. Edited by Epwarp Wa rorp, 
M.A. Aug., 1885. (London: Geo. Redway.)—Full of 
interest to the archeologist, the historian, the herald, 
and the bibliographer, Mr. Walford’s capital magazine 
may be commended to all unwilling to sever their con- 
nection with the mighty past. The continuation of a 


very readable article on the Bankside playhouses in 





Shakespeare’s time will be conned with avidity by the 
modern playgoer who cares to contrast the comparatively 
rude representations of the Elizabethan Age with the 
elaborate scenic reproductions of the present day. 
A “History of Gilds” becomes important at a time 
when those of the City of London are threatened. 
Mr. Round puts Professor Freeman on his defence as a 
historian, while the taste of the more catholic class of 
readers will be gratified by the perusal of Mr. Johnson’s 
essay on “Thackeray and His Works.” We should 
add that we have only directly referred to four out of 
the twelve articles which make up the number before us. 

Familiar Trees. By G. S. Bouncer, F.L.S., F.G.S. 
With coloured plates by W. H. J. Boor. Part I. 
(London: Cassells & Co. 1885.)—Mr. Boulger begins 
his series of “ Familiar Trees ” with a description of that 
essentially typical English one, the oak; describing, 
within the compass of eight pages, the structure, habit 
of growth, uses, and parasites of the brave old tree, and 
mentioning certain localities in this country in which it 
attains great size and perfection. Life-sized coloured 
drawings of the oak-apple and the acorn, and a chromo- 
lithographic reproduction of a spirited water-colour 
sketch of an oak by Mr. Boot illustrate the text. 

The Causes and Prevention of Blindness. By Dr. Ernst 
Fucus. Translated by Dr. RK. E. Dupcxon, with Notes 
by Dr. Rorn. (London: Bailliére, Tindall, & Cox. 
1885.)—Of all the afflictions that can fall upon suffering 
humanity thatof blindnessis unquestionably one of the most 
fearful; and it is really terrible to read in the short “ Re- 
port’ prefixed by Dr. Roth to the volume now before us 
‘that two-thirds of the 30,000 blind in England, and of the 
320,000 in Europe, owe their misfortune merely to igno- 
ranceandneglect.” Dr. Fuchs’ book has its origin in a prize 
of £80, offered by the London Society for the Prevention 
of Blindness for the best essay in English, French, Italian, 
or German “On the Causes of Blindness, and the best 
Practical Means of Preventing it,” and has been published 
by the Society, which awarded the well-earned prize to 
its author. The whole subject is treated in a manner at 
once lucid and attractive; and the perusal of the work 
will show how widely spread its interest is. A single 
illustration may be derived from his section treating of 
myopia, or short-sight, a malady so tremendously on the 
increase everywhere since the setting in of the educational 
craze ; with reference to which he tells us that ‘myopia 
is the cause of 10 per cent. of all cases of blindness of one 
eye.” Surely when concave spectacles and eye-glasses 
meet one at every turn, there is much to alarm us ina 
statement like this, given upon such authority. It may 
further interest a numerous class to learn that immoderate 
use of tobacco (and also of spirits, though the effect is 
less marked) causes amblyopia, or partial blindness. Full 
of the most practical directions for the avoidance and 
cure of the numerous forms of visual defects described, 
this is a book which should be studied by every one who 
values his own sight or that of his children. He that 
hath eyes to read, let him read it. 


We have also on our table The National Review, a col- 
lection of thoughtful and scholarly essays, Bradstreet’s, 
The Sanitary News, The Medical Press and Circular, Ciel 
et Terre, The Journal of Botany, The Country Brewer's 
Gazette, Electricité, The Ilkley Free Press, The Tricyclist, 
Wheeling, the inscrutable scientific journal in Arabic, The 
Co-operative Index to Periodicals, Our Monthly (Rangoon), 
and Wm. Wesley & Son’s Book Circular. 








TxE number of hands employed in Woolwich Arsenal is 11,200. 
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CHATS ON GEOMETRICAL MEASUREMENT, 
By Ricuarp A. Proctor, 


THE SPHERE. 
(Continued from page 120.) 


A. The demonstration of the volume of the sphere seems as 
complete as it is simple. Of course by making the triangles a b c, 
bcd, in Fig. 3, &c. sufficiently small, we make the pyramid 
C ab cas nearly equal as we please to the solid sectorC abe. In 
fact, it is obvious that all the portions left over in this way will 
be included within a spherical shell (between the surfaces of the 
sphere ABD, and a concentric sphere within it touching the 
plane of the largest of the triangles abc, b cd, &c.), and this sphere 
can be made as thin as we please by making all the triangles 
sufficiently small. 
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Fig. 3. 


M. That seems to you obvious? I confess I think you are 
right; for it seems obvious to me also. Yet Euclid made this 
the theme of the most difficult—at least the longest—of all his 
problems, viz. the last problem but one of the Twelfth Book. 

A. How was this? 

M. Because Euclid would not allow of any construction the pre- 
cise method of which had not been determined. 

A. Can you indicate an actual demonstration, which shall not 
be quite so complicated as the “‘ spider’s web” proposition to which 
you refer ? 








e 
Fig. 4. 


M. I think so. Let A BED (Fig. 4) be a sphere, of radius CB 
(Fig. 5), within which we wish to enclose a polyhedron which 





shall lie wholly without a concentric sphere FGHK, of radius 
Cg (Fig. 5). Around C as centre (Fig. 5) describe the circular arc 
a Ba’, and through g draw aga’ square to CB. Now let abc, 
Fig. 4, be a small plane triangle having sides ab, ac equal, and 
be not greater than either. Suppose abcFig. 6 to represent this 
triangle, abc the circumscribing circle, g its centre, and ag 
Fig. 6 equal to ag Fig. 5. Then if gC be drawn in Fig. 6, square 
to the plane abc, and equal to Cg Fig. 5, it is obvious (since 
ag=bg=cg, and Cg is square to each) that Ca=Cb=Cc=Ca of 
Fig. 5. Hence asphere having centre C and radius Ca will pass 
through a,b, and c; and asphere having centre C and radius C g 
will touch the plane a bc at g (since Cg is square to the plane abc, 
and therefore is the shortest distance to that plane). A sphere 
then FG HK having centre C Fig. 4 and the same radius C g will 
not cut the plane a bc, and will only touch it if bc=ab, orac; for 
if bc is less than ab the circumscribing circle abe Fig. 4 
will be less than the circle abc Fig. 6, and its plane 
will therefore be at a distance from C exceeding Cg 
(Figs. 5 and 6). A fortiori, any plane triangle with its 
angular points as a, b, c, on the spherical surface A B D, but having 
two equal sides each less than a b, ac, and the third side not ex- 
ceeding either, will lie outside the inner sphere FG HK. Now it 
is easy to divide the whole surface of the sphere into such spherical 
triangles that the plane triangles having the same angular points 
will—as thus shown,—not touch the interior sphere. For let the 
great circle B D be divided into any number of equal parts, c d, df, 
fi, ik, each less than ab (which can be done, of course, by con- 
tinually halving the arcs all round, starting first with quadrants) ; 
and let the half quadrant AB be divided into any number of equal 
parts BL, LN, NP, &c., each less than an, the arc through a 
(Fig. 4) bisecting bc in n. Let LL’, NN’, PP’, &c:, be parallel 
small circles through L, N, P, &c., the successive points of division 
on the quadrant BA. Oncd, df, fi, ik, &., as bases, let a series 
of isosceles spherical triangles ced, dhf, fji, ilk, &c., be described, 
having their vertices e, h, j, 1, &c.,on LL‘; on eh, hj, jl, &e., 
another series of isosceles triangles emh, hnj, jol, &., having 
their vertices m, n, 0, &c., on NN’; on mn, no, &c., another seri: 8 
of isosceles triangles m pn, nq 0, &c., having their vertices p, q, &c., 
on PQ; and so on continually, until A is reached. It is manifest 
that the vertices of each circuit of triangles will draw nearer and 
nearer together, the farther we pass from BD; for the number  f 
them is the same on each successive circle, and the circles con- 
tinually diminish with increasing distance from BD. Thus the 
bases of the successive series of triangles grow less and less, as do 
their equal sides. Moreover the same is true, not only of the 
triangles as ced, dhf, fji, &c., but of the triangles, edh, hf), 
jil, &c., which are also isosceles, but have their vertices turned 
downwards instead of upwards. Hence, doing the like with the 


- other half, BED, of the sphere, we have finally, the surface of 


the whole sphere divided into a number of isosceles spherical 
triangles all less than abc, and none having the centre of its cir- 
cumscribing circle so near to the centre as g. Hence the series of 
corresponding plane triangles form a polyhedron enclosed within 
the sphere A B ED, but wholly without the sphere F GH K. 

A. Is that an abridgment of Euclid’s proof ? 

M. No: Euclid’s proof is different. He divides the sphere into 
strips, by a series of great circles all passing through the poles 
A, E, and each strip into spherical quadrangles by arcs of circles 
parallel to BD (except at the poles, where, of course, the strips 
end in spherical triangles). But the demonstration is very com- 
plicated, and the result does not seem to me so simple and satis- 
factory as when the sphere is divided into triangles. 

A. You do not think, however, that any demonstration was 
necessary ? 

M. No. Take an orange—or, better, a croquet-ball—and mark 
dots over it so as to form a number of little triangles, beginning 
with a small equilateral triangle, as abc in Fig. 7; and working 
round it with the points d,e,f,g,h, &c., and you will feel it to be 
simply obvious that you can cover over the - 
whole surface of the sphere with acute-angled FA \A 
triangles (isosceles if you like, but not all Ye \¢ 
equilateral) as small as you please, and there- ;¢/ \ { Sk 
fore having the planes of the corresponding a ra, © 
plane triangles at distances from the centre of a 
the sphere as nearly equal to the sphere’s . 
radius as you may please. The matter as Fig. 7. 
little needs proof as the fact that by adding 
triangles to triangles, all acute-angled, you can cover & plane 
surface as large as you please. ’ 

A. Why do you specially mention acute angled triangles ? 

M. Because the centre of a circle circumscribing an acute angled 
triangle lies within the triangle, and this makes the study of the 
problem simpler. But as the diameter of a circle circumscribed 
around a triangle cannot be greater than the longest side of the 
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triangle, (and can only be equal to that side when the triangle is 
right-angled) the limitation is not really necessary. 

A. The problem leads of course directly to the determination of 
the volume of the sphere, from the known area of the sphere’s 
surface. 

M. Yes; because the polyhedron enclosed within the outer 
sphere A BED, Fig. 4, differs in volume from the sphere itself, by 
a volume less than that of the spherical shell between the spheres 
ABED and FGHEK; and this shell may be made as thin as we 
please by making the radius of the inner sphere as nearly equal as 
we please to the radius of the onter. 

A. Euclid, then, might have determined the solid content of the 
sphere. 

M. Not quite. For he has nowhere shown, nor with his methods 
is it possible to show, either that the surface of the sphere is equal 
to the curved surface of the enclosing cylinder, or that the area of 
an enclosed polyhedron may be made to differ as little as we please 
from that of the circumscribing sphere. For the last point it would 
be necessary to show that the area of a plane triangle as abc 
Fig. 4, may be made to differ from the area of the spherical triangle 
abc, by a quantity which vanishes in the limit compared with either 
area, by making the sides of the triangle small enough compared 
with the radius of the sphere. No one really doubts this; no one 
for instance, imagines that an equilateral triangle with one-inch 
sides on a globe as large as our earth differs appreciably from an 
equilateral plane triangle with one-inch sides. But it is impossible 
to prove this. 

A. What do we take next ? 

M. I think it now may be interesting to determine the areas and 
volumes of spindles. 

A. I should have thought that would require the higher mathe- 
matics. 

M. No; they can be dealt with geometrically, and by a method 
applicable to so many problems about curved areas, volumes, &c., 
that it is well worth studying for its own sake. 


(To be continued.) 








Miscellanea. 





Ositvary.—Mr. W. J. Thoms, the originator and editor up to 
1872 of Notes and Queries, died at his residence, St. George’s- 
square, Belgravia, on Saturday last. He was in his eighty-second 
year. 

THE necessary arrangements are being made at Chatham Dock- 
yard for lighting the workshops and factories witk the electric 
light, the results of the trial in those of the workshops already 
lighted by electricity having been found to be satisfactory. 

Discovery oF Mica.—A recent discovery of mica at Tallulah, 
Ga., is reckoned the richest in the world. It is said that blocks a 
foot square can be taken out, and that the supply is declared in- 
exhaustible. There is such a demand for the mineral in stove 
making that it has been growing scarce and dear for several years. 


THE SEVERN TuNNEL.—Considerable progress has been made 
with the works of the Severn Tunnel. The brickwork in the 
tunnel is practically finished; the western face of the tunnel is 
built, and the eastern face has been commenced, the ballasting is 
nearly completed, and the greater part of the permanent way has 
been laid. About 48,000 cubic yards of excavation still remain 
to be done in the English cutting, and about 5,000 yards on the 
Welsh side. Arrangements for the permanent pumping and yen- 
tilation are being practically carried out. 


THE Pacific Mills, situate at Lawrence, Massachusetts, are re- 
ported to be the largest textile manufacturing corporation in the 
world, covering forty-three acres; there are four steam-engines of 
3,500 horse-power, forty-two small steam-engines, and fifty boilers 
and eleven turbines of 5,000 horse-power. The annual consump- 
tion of cotton is 15,000 bales; of wool, 4,000,000 lb., the product of 
750,000 sheep. The annual capacity is, in cottons, printed and 
dyed, 65,000,000 yards; worsted goods, 35,000,000 yards, or a total 
of 100,000,000 yards; 3,600 females and 1,900 males are employed. 
The roll pay for the year ending May, 1884, amounted to 
1,790,000 dols. 


A Raitway JouRNEY THROUGH A Burninc ForeEst.—During the 
recent hot weather a curious, but somewhat alarming, incident 
occurred on a railway in Finland. On approaching the town of 
Kaipios the driver of a train saw that the forest on both sides of 
the line was burning furiously, enveloping it entirely in smoke and 
flames. Afraid of proceeding, he despatched a messenger to the 
town, and after waiting for three-quarters of an hour, during 





which the fire had extended to both sides of the train, an engine 
arrived through the burning forest with the message that the line 
could be safely passed. Doors and windows having been well 
closed, the train steamed into the burning mass, and succeeded in 
running the gauntlet safely; but the passengers passed an anxious 
quarter of an hour, the heat being terrific. 


Some interesting statistics in the coal trade have just been 
published, showing the character of the Welsh trade. The best 
customer Cardiff has is Port Said, which took 60,000 tons in July, 
and the least important amongst the principal Buenos Ayres, which 
took only 12,000 tons. Newport’s principal customer is Genoa, 
which in July took 15,000 tons; Malta only 5,000 tons. Swansea’s 
best customers were the French, Russian, and Genoese ports. 
During last month Cardiff sent away to foreign destinations, in 
round numbers, 588,000 tons of coals; Newport, 169,000 tons; 
and Swansea, 69,000. In the same period Cardiff sent away 13,000 
tons of iron and steel; Newport, 7,000 tons of iron and steel; and 
Swansea, 1,000 tons. Cardiff, 18,000 tons of patent fuel; Swansea, 
29,000 tons. 

TIMBER GROWTH ON THE PaciFic Coast OF THE UNITED STATES. 
—The timber forests of the north-western portion of Washington 
Territory, U.S., contain a wealth of forest growth which is not 
met with elsewhere on the globe ; 20,000,000 acres of forest growth 
are environed around the inland waterways of Paget Sound, with 
a coast line of 1,800 miles, indented with numerous harbours 
admirably suited to the manufacture of timber into merchant 
shapes, and loading on vessels. This timber belt, lying between 
the 47th and 49th parallels of latitude, will average 25,000 feet of 
lumber to the acre, most of which is fir, but also abounding in 
cedar, alder, and maple. The value of the twenty-four saw-mills 
in this district is estimated to be 5,300,000 dols., with a daily 
capacity of 1,300,000 feet, at which rate it would require 1,000 
years to cut up this forest.—Engineering. 

Tue INVENTIONS Exuisition.—A supplement to the London 
Gazette, published last week, contains the jury awards—subject to 
revision—made in the Inventions Division of the International 
Exhibition at South Kensington. The awards in the Music 
Division will be published in October. There have been distri- 
buted 235 gold medals, 438 silver medals, 515 bronze medals, 
and 24 diplomas of honour. The following gold medals have 
been awarded by the Society of Arts on the recommendation of 
the Juries:—Sir Henry Bessemer, F.R.S., for the invention of 
Bessemer steel; Percy Gilchrist, for the Thomas-Gilchrist basic 
process of steel-making; Hathorn, Davey, & Co., for their 
domestic motor; Samson Fox, for the invention of corrugated 
iron flues for steam boilers; Crossley Brothers, for the “ Otto”? 
gas-engine ; Ralph Tweddell, for his system of applying hydraulic 
power to the working of machine-tools and for the rivetting and 
other machines which he has invented in connection with that 
system; Badische Anilin and Soda Fabrik, for their improve- 
ments in the manufacture of colouring matters and intermediate 
products from coal-tar; William Crookes, F.R.S., for his im- 
provements in apparatus for the production of high vacua, and 
for his invention of the radiometer. 


THE Government Astronomer of Hong Kong has published a 
notice with regard to typhoons, from which it appears that the 
earliest signs of these phenomena in the China seas are clouds of 
the cirrus type looking like fine hair, feathers, or small white tufts 
of wool travelling from east to north, aslight rise in the barometer, 
clear and dry but hot weather, and light winds. These are 
followed by a falling barometer, while the temperature rises still 
further. The air becomes oppressive from increasing dampness, 
and the sky presents a vaporous and threatening appearance. A 
swell in the sea, and also phosphorescence of the water, as well as 
glorious sunsets, are other signs useful to the mariner, who is 
acquainted with the usual conditions in the locality. When the 
typhoon is approaching, the sky becomes overcast, the temperature 
in consequence decreases, the dampness increases, and the baro- 
meter falls. more rapidly, while the wind increases in force. 
Nearer the centre the wind blows so that no canvas can withstand 
it, and the rain pours down in torrents, but there is no thunder 
and lightning. Still nearer the centre there is less wind and rain, 
and the sky is partly clear, but the sea is tremendous. This is 
therefore the most dangerous position. Typhoons may be encoun- 
tered in any season of the year, but are most frequent in August 
and September. They appear to originate south-east of the 
Philippine Islands. In August and September they frequently 
pass east of Formosa, or travel towards north-west up through the 
Formosa Channel, or strike the coast of China. Afterwards they 
usually recurve towards north-east and pass over Japan or across 
the sea north of Japan, but not with the violence that is charac- 
teristic of tropical storms. During the remainder of the year they 
most frequently cross the China Sea from east to west. 
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SHIPS’ SIGNAL LAMPS. 


[Patent No. 15,147. 1884.]—This invention, by Mr. Edwin 
Martin, of 68, West India Dock-road, London, E., is intended as a 
means of ensuring better light and absolute freedom from being 
extinguished by the violence of the weather, irrespective of its 
severity. It is, therefore, entitled to greater consideration for the 
prevention of collisions at sea, which are too frequently caused 
through the lights becoming extinguished. 

It has two lenses, an outer and an inner, either of which may be 
coloured ; between the two lenses there is a space, about 1} in. 
wide, for the purpose of admitting a current of air between them, 
the object being to keep them cool. 

The inner lens is fitted inside the body of the lamp, and a shield- 
plate is so fixed to the lens and sides of the lamp as to prevent 
any up or down draught coming into contact with the light. 

The shield-plate, which is the chief novelty, is fixed to back and 
sides of the lamp. It is bent conical, and is left open at the top end 
under the raised top of the lamp. 

The outer lens is fitted to a hinged frame, for the more ready 
convenience of keeping it clean and preventing an accumulation of 
dirt whereby the full advantage of the light may become un- 
obtainable. 

At the bottom of the lamp is a row of air-holes, so constructed 
as to maintain a clear current of air, and allow it to pass away 
either top or bottom. 

The lamp is proof against being extinguished either by wind or 
water, without regard to its application. 

Colza or petroleum oil may be used for burning, and the method 
for trimming is similar to that adopted in the ordinary signal 
lamps now in use. 

The body or frame of lamp may be made any size or 
material. 

Trials of Mr. Martin’s Lamp have been made with the top open. 

1st.—A blast generated by a fan driven by steam power was 
played on it from every direction; this trial lasted about ten 
minutes. 

2nd.—The lamp was run through a trough of water ten feet long, 
being held under water. 

8rd.—Water from a fire-hose was played on the lamp from all 
directions for about ten minutes, the top being left open. None of 
these trials produced any effect. 

The lamp had been lit about half-an-hour before the trial took 
place, so that the metal and glass had plenty of time to heat. 
It must be admitted that by a very simple and inexpensive 
contrivance, the patentee has accomplished what he claims for it— 
V1Z :— 

It cannot be blown out by the wind or put out by water, and is 
so constructed that the lenses will always keep cool. 

These lamps appear to be exceptionally well suited for large or 
small craft, such as coasters and fishing-vessels that usually carry 
their lights near the water, as they are not liable to be blown 
or jerked out by the quick motion of such craft; neither would 
the lens be damaged or the light affected by sprays or seas going 
over them. 


SLOW FOCUSSING MICROSCOPE ADJUSTMENT. 


[Patent No. 12,952. 1884.]—This invention of Messrs. Swift & 
Sons, of 81, Tottenham-court-road, W., consists of a dovetail slide 
placed parallel to the optical-tubs of the instrument; it is lifted 
by a trigger-shaped lever, and is depressed by means of a spring 
from above. The lever is moved by a fine thread-milled head- 
screw, One turn of which moves the optical-tube a 1,000th part of 
an inch, thus rendering it sufficiently delicate for all kinds of high- 
power microscopical investigation, and, by lengthening the lever 
from its fulcrum, any degree of slow motion can be produced. The 
dovetail slide and the entire mechanism that moves it is in both 
directions parallel to the line of motion, thus completely obviating 
the displacement of the object by tilting—a very common defect in 
all other fine adjustments where the motive power is not central 
to the said line. As none of the mechanism enters the optical- 
tube, this is left quite free for the adaptation of the analysing and 
binocular prisms, which can be brought much closer to the posterior 
lens of the objective than is usually the case, thus permitting the 
use of higher powers than when the fine adjustment is fitted within 
the microscope tube. One great advantage in this form of fine 
adjustment over the many others is that the distance between the 
eyepiece and objective is maintained when this movement is in 
action. Although it is so exceedingly delicate in use, it will resist 
the strain of adapting either two or four objectives in their double 
or quadruple piece. 

















“Let knowledge grow from more to more.’’—ALFRED TENNYSON. 
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METEORIC DISPLAY. 


[1874]—I should be very glad to hear through KNowLEDGE that 
other readers noticed the meteoric shower that occurred on Monday 
evening between 9.15 and 10.40. At the same time a brilliant 
display of lightning illuminated the sky on the eastern horizon. 

All the meteors appeared to diverge from a point just below 
Cassiopeia in the Milky Way. The brightest fell from the zenith 
in a S.E. direction, about 9.26. When near the horizon it burst, 
the particles being of a very intense blue colour and formed a tail 
like a comet’s, which was visible for fifteen seconds. 

Several others were seen, but none so bright as the one 
described. 

At 10.40 the sky became overcast with clouds. 

Bracebridge, Aug. 10, 1885. Jas. GRANT. 

[The display belonged to the well-known August shower—the 
Perseids.—R. P.] 





METEOR SHOWERS. 


[1875 ]—I should feel much obliged if you would clear up some 
difficulties in my mind on the subject of meteor showers. 

Some years ago I read with the greatest interest a lecture 
delivered at the Royal Institution, on Feb. 14, 1879, by Mr. G. J. 
Stoney, F.R.S., on the “ Story of the November Meteors.” Your 
articles on meteors in this year’s KNOWLEDGE considerably discount 
the value of this otherwise most interesting lecture. To account 
for. these meteors which once travelled together, afterwards 
lengthening into a procession, he conjectures that the November 
shower was once (in A.D. 126 probably) a cluster close to Uranus, 
when the individual meteors, being perturbed in greater or less 
degree, tended to separate, those most attracted lagging behind. 
Furthermore, he says at p. 9—‘As the comet (with a cluster of 
meteors within it) swept past the planet, its outlying parts would 
seem to have grazed his surface, and in this way the gas was pro- 
bably somewhat more retarded than the meteors; and in the 
centuries which have since elapsed the meteors have gone so much 
ahead of the comet that they are now treading on his heels, and on 
the point of overtaking him, while, probably, the gas has again 
brought together a smaller cluster of the meteors.” 

In one of your articles you show clearly that this reasoning is 
quite fallacious, and that, paradoxical as it might seem, the 
perturbation would have quite a different effect. 

My difficulty is mainly this, that while your argument appears 
quite correct, Mr. Stoney’s would seem to accord better with the 
evidence. 

Here are the points I wish cleared up:—1l. Is it not a fact that 
meteor-trains do lengthen out in the lapse of ages, early in their 
history being condensed in a compact body like the Leonids of 
November, and finally straggling so much as to be scattered all 
round their orbits as the Perseids of August ? 

2. If they do lengthen ont, does it not agree better with 
Schiaparelli’s or Stoney’s theory than with yours, which, I take it, 
assigns to each meteor a new orbit, with major axes lying in 
different directions, the point of perturbation being the only point 
common to each orbit ? 

8. The “gem of the ring” of the Leonids is now a long way 
from the point of the earth’s orbit traversed on Nov. 14. 

Would any stray meteors of this shower be seen next November ? 
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If so, how would they get away so far from the main body? (I 
may mention that last year I watched for them after midnight, but 
as I saw none in half an hour, I went to bed.) 

4. Is the following a valid objection to your theory of a meteor’s— 
or rather a meteor—train, being ejected from planets, sun, or stars ? 
Observation or analogy show that all these bodies rotate. If a 
shower takes two days or two years to fly past a given point, we 
must presume (unless a lengthening-out happens in transit) that 
the shower took two days or two years for the process. But if the 
process did last so long as this, it would be impossible for all the 
ejected matter to be expelled from the rotating body in the same 
direction—unless, indeed, the material was discharged from the 
poles of the rotating body. 

The fixed radiant-point question is very interesting, and I hope a 
good exposition of the subject will appear in KNowLEDGE. 

More Licur. 


[1. Meteor systems lengthen out. 2. This agrees with my theory 
at least as well as with Schiaparelli’s. 3. The “gem of the ring” 
of Leonids has passed completely away from the neighbourhood of 
’ the earth’s orbit. We may, however, be shortly expecting to see 
some of the meteors scattered in front of the main body. 4. If a 
shower takes two days or two years now in passing a given point, 
it by no means follows that the original cluster took that time in 
starting—on the contrary we know the present extension of the 
flight is greater than of old. Hence this peculiarity implies no 
objection at all to my theory. 

Lastly I may remark that my theory was suggested years after 
I had examined and described the peculiarities “More Light” 
touches on, besides a number of others which few of those who just 
now treat of meteors seem to remember—assuming they ever knew 
them. My essays, written in the years 1866-71, on the November 
meteors alone would make a good-sized book.—R. P.] 





INVISIBLE SUNS. 


[1876]—I was much interested by an article by Mr. Proctor 
which appeared in KNowLEpGE a few months ago, pointing out the 
comparatively small number of orbs which are likely to be in- 
habited at any one time. It seems to me that the same chain of 
reasoning leads to the conclusion that the universe must contain 
many invisible suns—great orbs like our sun, which have cooled 
down sufficiently to emit no light of their own. 

Some of these may probably be in a condition, as regards tem- 
perature, permitting of their habitation by living creatures. It is 
a curious speculation, What forms of life would be found on such a 
globe, illuminated, as it would probably be, only by starlight ? 

MvsaFiR. 





SUN WORSHIP. 


[1877]—If the writer of the letter No. 1835, page 79, in Know- 
LEDGE for July 24 of this year will give in KNOWLEDGE the source 
of his information respecting the sun worshippers of Mexico and 
Peru who “ held dogmas almost identical with Christianity,” I shall 
be extremely obliged. ZETEO. 





LIFE IN THE MOON—DEATH OF PLANETS—BLUE SKIES 
—MOISTURE OF THE ATMOSPHERE—SOLID OXYGEN— 
THE WATERS ABOVE THE FIRMAMENT. 


[1878]—By referring again to letter 1812, “ Hallyards” will 
find that the remarks contained therein, concerning imaginary men 
in the moon, are just as applicable to his new example of Uley 
Bury as they were to the case of the Pyramids, which he has seen 
fit to lay aside. 

Unless ‘‘ Hallyards’’ can demonstrate the probability he assumes, 
the age of life in the moon must have overlapped a period, the 
exact counterpart of a given period of life on the earth, and yet 
not have exceeded the present ; he may throw back the age of man 
and his work as many centuries as he pleases without affecting the 
question in the least. 

In the absence of an occasional fact or even probability to guide, 
it is penetrating far enough into realms of imagination, to picture 
either an inhabited moon, or a moon never the abode of life, without 
defining a limit to the civilisation or brain power of the merely- 
conjectured Lunarians. Furthermore, the wish to compare speci- 
mens of human work, lunar and terrestrial, without a comparison 
of the circumstances giving rise to the work in either case, shows a 
decided tendency to build “ castles in the air.” 

I must inform “Hallyards” that I do not “contend” for the 
‘man in the moon,” my contention is simply that there may have 
been men in the moon for all he has said to disprove it. There are 
perhaps more weighty reasons against an inhabited moon than 


those advanced by “ Hallyards.” (By-the-way, I should like to 
hear a few particulars of “ Uley Bury” and H.’s authority for its 
remote age.) 

‘“‘ There is nothing to show that planets die, so long as they have 
their sun.” Which is (or rather was) the sun of the moon, the 
earth, or our sun? The earth, I should think; and since the 
moon’s sun has cooled down sufficient to bear life, the death of its 
planet can be easily understood. What will the earth be like when 
our sun is cool enough to bear life ? 

The “positive fact” that northern skies are bluer than those of 
the “sunny south” needs some slight corroboration. 

Walking through a picture-gallery a day or two ago, I could not 
help noticing how different tints of blue (independent of cloud 
colour) were characteristic of different latitudes. Weare all prone 
to mistakes (“H.” not excepted) ; but seldom is the fact so ex- 
emplified, as in the case of our artists in their endeavour to repro- 
duce nature, if “‘ Hallyards”’ in this instance be correct. 

Once again, “ Hallyards” has supplied me with the argument 
against himself. A better proof that the amount of aqueous vapour 
must be greater in warm climates than in cold, I could not have 
wished than that instanced by the sudden introduction of “ French 
rolls’’ into this discussion. Because in France, “rolls” and things 
in general are unusually dry, he concludes that the atmosphere 
likewise is dry. Will ‘‘ Hallyards’” explain where the moisture of 
the rolls, &c., has gone? It has simply evaporated, which means, 
the solvent power of air being raised by an increase of temperature, 
the water required to saturate it is drawn from wherever water is 
exposed, be it lake, river, rill, or “ roll.” 

I am asked to “demonstrate that (the atmosphere of) the 
parched Soudan has more water than the storm-swept Arcades.” 
If the foregoing example is not sufficient, the following figures will 
explain :— 

Air absorbs one hundred and sixtieth part of its weight in 
aqueous vapour at 32°, one-eightieth at 59°, one-fortieth at 86°, 
summer heat, and a twentieth at 113°, intense heat. ’ 

As to solidified oxygen and nitrogen, like the discovery of the 
conjectural metal hydrogenium, it has been accomplished num- 
berless times within the last twenty years, if every scientific 
announcement of the fact is to be credited—we have been deceived 
so often that incredulity is somewhat pardonable. I made the 
assertion that these gases could not be solidified on the authority 
of at least half-a-dozen standard Chemistries, but I will not dis- 
pute the point, as it is of no moment. I admitted in last letter that 
all gases might be solidified. 

Referring to the ‘“ waters-above-the-earth’”’ theory, a scanty 
glance through the first chapters of Genesis will show ‘‘ Hallyards ” 
that its origin is shrouded in no ambiguity, and we are not even 
dependent upon the Hebrew records for its exposition; it was an 
universal idea. ALEX. MACKIE. 

[The question of the possibilities of past life in the moon though 
suitable enough for suggestions, is not one for discussion. We can 
fancy many things but can establish nothing.—There can be no 
doubt that there is more moisture usually in the air over hot 
regions than over cold ones. Oxygen and nitrogen have both been 
solidified,—and by more than one process.—R. P.] 





EVOLUTIONISM. 


[1879]—So much has been lately written in KNowLepGE about 
the Darwinian theory, that perhaps I also may be allowed to raise 
a point or two that seem as yet untouched. 

I cannot help thinking that the reason why Darwinism is so 
generally accepted at present is because it is a theory so admirably 
suited for our present phase of thought. In these days of inven- 
tions, of rapid advance in science and in material civilisation, 
when the ideas of all instinctively turn, whether they will or not, 
in the direction of the unlimited development of human resources, 
the notion even of an inexpansible millennium becomes too narrow 
for us, and in such an age this new evangel of progress could not 
fail to have an immense following. A century ago, had there 
been found a historian who could philosophise on history as we do 
now, and could he have foreseen the enormous strides that have 
lately been made in science and its application to material re- 
sources, he might have been able to predict that a theory of this 
nature would arise—he might even have laid down some of its 
main characteristics. The moral to be drawn is this: the more 
completely a theory is the creature of its age, the more deeply 
ought it to be distrusted. 

Again, it really seems to me that the ‘struggle for existence” 
has too much to carry. It appears to be forgotten that slight 
variations (the only kind admitted) are absolutely and totally in- 
effective in this struggle because their results are sosmall. To 
illustrate: I wear moustaches on my lip which in eating con- 
tinually get inconveniently into my mouth, but are most ungraceful 
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when clipped short; nor will I take the trouble to shave. Is it, 
then, to be supposed that in the struggle for existence the men 
whose moustaches incline more outwards will have so much the 
best of it that, after many hundred—or, if you will have it, let us 
say, million—generations, all mankind will be found to have their 
moustache hair pointing towards the outer edge of their eyes ? 
Then, again, animals have the power of adapting themselves to 
circumstances. Everybody will, I suppose, admit that. It mani- 
fests itself in many ways, as when a cat takes on a thicker fur in 
cold countries, &c. In such cases there is no time for direct 
evolution to come into play ; such adaptation sometimes takes place 
in the life of a single animal. Now this power itself, say the 
Darwinians, is a product of natural selection, since the possession 
of such a power is evidently favourable to the species. But when 
we come to look closer it becomes plain that this power in animals 
is in itself quite sufficient to account for the whole process of 
development. It is quite as effective for that purpose as the theory 
of natural selection could be. Darwinianism, therefore, instead of 
being the great panacea for the explanation of everything and 
everybody, is in reality an explanation of nothing but this one 
power. But by such a limitation Darwinianism loses its raison 
@ étre, for the only justification of a hypothesis is its power of co- 
ordinating a great number of varied phenomena. 
P. J. BEVERIDGE. 


[Mr. Beveridge’s letter contains ample internal evidence that his 
knowledge of the theory of evolution is derived from hearsay, and 
that his personal acquaintance with it is of the very haziest and 
most imperfect character.—Eb. ] 


[When one considers Darwin’s unwearying zeal and industry in 
collecting and observing facts, his marvellous patience and skill in 
analysing them, and his freedom from prejudice in interpreting 
them, such facile and flippant comments as are passed on his work 
by some who manifestly have never read with attention ten pages 
of his master works, are amusing—to speak mildly of them.—R. P.] 





WHAT LIES OUTSIDE THE MECHANISM OF THE 
UNIVERSE? 


[1880]—Mr. Proctor, in his clever article entitled ‘‘ George Eliot 
on Mental Decay,” has sufficiently exposed the false reasoning due 
to theological bias ; but I think it will be found that in enforcing 
his argument he has given undue prominence to mechanical doc- 
trines, and has incurred the risk of being misunderstood upon a 
very important subject. It is very natural to overstate a truth 
when you have antagonists who can only dogmatise and assert; and 
if I am right in my assumption, I, for one, can sincerely sympathise 
with the able Conductor of KNowLEDGE in this respect. But I pre- 
sume (and I hope I am right) that Mr. Proctor believes in some- 
thing else than pure mechanism. It would not be unscientific for 
him to suppose with Herbert Spencer that there is an unknowable 
and infinite energy underlying phenomena. [Why this is the very 
religion of science, the soul of the worship of science, the founda- 
tion of the whole system of duty inculcated by science. Where is 
the man of science who does not believe this?—R. P.] There is 
nothing theological in the conception, and it would be more in 
harmony with facts than causeless mechanism. Supposing this to 
be the view of Mr. Proctor, it does not appear in his arguments; 
and I call attention to the circumstance that he may correct any 
misconception, if there is such. 

In supporting George Eliot’s views by illustrations of his own, 
drawn from music, he makes B. say :— 

“And yet, after all, there are musical passages, whose beauty 
seems independent of the material qualities of the instrument.” 

To which A. answers :—“ Not one. . .” 

C. then asks :—“ So music depends on mechanism after all ?”’ 

A. replies, and through A., Mr. Proctor:—‘ Undoubtedly. It 
depends absolutely on mechanism.” 

Now, I contend that this is not quite in harmony with the facts. 
If mere beauty of sound were concerned the statement would be 
perfectly true, but if musical thought and conception is referred to 
as a part of music—which it is unquestionably—then it is not true 
at all, or only to a small extent. Beethoven was deaf the greater part 
of his musical life, and had to write without hearing an instru- 
ment. Of course, he mentally heard them, but instruments did 
not create the music which came unbidden to his mind. His was 
the motive power, as was also that of Mozart and others, which 
created the mechanism of music. They left the art where they did 
not find it, they created a necessity for more perfect appliances. 
The modulations which they introduced into music made the equal 
temperament necessary, and the combinations of tones they con- 
ceived altered and fashioned many physical features in the art. 

I may have misunderstood Mr. Proctor, but it seems to me that 
he has unduly emphasized the mechanical element in nature. 





Certainly, one school of “ materialists’’ lay great stress upon this 
feature ; but the other school —to whom, I think, Herbert Spencer 
belongs—while admitting final causes to be unknowable, yet admit 


in that unknowable element the potency and creative energy for al? 
we see. GAMMA. 


[Although I think it unnecessary to explain that I meant what 
I clearly said, I insert ‘‘Gamma’s” letter, as presenting well 
certain points which are often misunderstood. I said music depends 
absolutely on mechanism, not music is mechanism. The same 
mechanism may be used to bring out the music of a Bach a 
Beethoven a Handel or a Mozart, the melodies gay or sad which 
move the musically untaught, the wearisome iteration of the 
common sorts of dance music, or the meaningless thumping of a 
child. Every one of these products depends on the mechanism. 
That they are so unlike shows that there is something outside the 
mere mechanism. As my object was specially to show that George 
Eliot’s words had not the meaning which “Gamma’’ thinks may 
be found in mine,—and as I definitely showed this by the illustra- 
tion I derived from music (note especially the distinction dwelt 
upon in the last paragraph but two), ‘‘Gamma’s” elucidation wag 
unnecessary. But being good, in itself, let it stand.—R. P.] 





“DOUBLING UP YOUR HAVES.” 


[1881]—I have a great respect for Mr. Proctor’s opinions on most 
subjects, but I must confess that I entirely agree with “ Hallyards” 
in considering ‘‘I should have like to have seen” an odious phrase, 
and I am surprised to find Mr. Proctor defending it. And yet 
similar phrases are constantly used, not only in common parlance, 
but in books otherwise well written. Most persons will confess it 
is incorrect when their attention is called to it, but a few maintain 
that all the verbs in a sentence should be in the same tense. Mark 
Twain calls it ‘‘ Doubling up your haves,” but then at present he is 
not regarded as an authority by KnowLkpce. A similar expression 
is, ‘I meant to have gone,’’ when what was originally ‘‘ meant’ was 
“to go.” E. C. H. 

[I did not defend the phrase, and I never use it. What I said 
was that it conveys a certain meaning not quite conveyed by any 
other form of expression. Mark Twain is not an authority here on 
science; but a writer of so much experience is necessarily an 
authority on the use of words and forms of expression.—R. P._ 





“THE WELL OF ENGLISH UNDEFILED.” 


[1882]—Much has been gaid of late respecting the loose and 
inaccurate way of speaking and writing common among people who 
presumably are fairly educated, and I may perhaps be allowed to 
call attention to the following vulgar illiteratisms :—“ Different 
to,” for different from. ‘Those sort of people,” for that sort. 
“ Rither side of the way,” when the sense clearly indicates that 
each should be used; an error very common among popular 
authors. “I shall have much pleasure in accepting,” &c., 
instead of I have, cum multis aliis, but the above are among 
the most general errors of common parlance. With regard to 
pronunciation, one may often suppose that the rule in our dic- 
tionaries that the comma after and above a syllable indicates 
that it is accentuated is not generally understood, or we should 
not so often hear such mistakes as, centrifu’gal, contripe’tal, 
Ser’apis; and among the clergy, inspi’ration is far more common 
than the 7 in the second syllable pronounced like e short. 

These are a few indications of a faulty system of education in 
the past, which in large schools especially apparently took for 
granted that children were intuitively gifted with a fair knowledge 
of their own language, or were grounded as infants. 

H. A. Bury. 

P.S.—I heard the present Bishop of London called pedantic for 
rightly pronouncing i’solate, is’olate. 

[Prof. Young, of Princeton, N.J., assured me that “different to’”” 
is a specially English mistake. It is such a bad mistake that I can 
hardly think it as common in English writing as he says he finds it. 
“ Differing with” a person is another bad mistake. ‘‘ Averse to” 
is not so bad, in fact custom has not yet established “ averse 
from,”—“ averse’? may be equivalent to “ adverse,’ and so the 
“to”? justified. And certainly, “I am averse from litigation” is 
less supported by custom than “I am averse to litigation.” 
“ Kither” for “each” is admissible in poetic descriptions, whether 
in metre or otherwise. ‘On either side there lay a gulf profound,” 
“on either side stood Death in awful form,”—here certainly 
“each” is really meant, but “each” would be utterly prosaic. 
“T shall have much pleasure” &c. though not strictly correct, is 
an idiomatic way of conveying the idea that the result of accepting 
the imitation now, will be pleasurable hereafter. I have never 
heard centrifigal or centripétal. } 
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DE GUSTIBUS—MUSICAL TEMPERAMENT. 


[1883]—When the classification which I put forward in letter 
1742 is taken into account—namely of (I.) physical excitement, 
(II.) intellectual satisfaction, and (III.) associations, &c.—as three 
elements in questions of taste, I think many quotations from critics 
in painting might be made in justification. The early Florentine 
and Roman schools will seem to have more of the spiritual, the 
Venetian somewhat more of the sensual element, and the Flemish 
a gfeat deal more of the sensual. But at present I have to offer 
an illustration from another art, where, for want of observing the 
above distinctions, a controversy remains open, in which mathe- 
matically-exact philosophers appear arranged on the sensual side of 
the question, as opponents to practical professors, who take the 
intellectual side; a curious position of things. 

My present subject is Musical Temperament ; which I propose to 
take on the way—a roundabout way as it may seem—towards re- 
suming the consideration of Symmetry. (I must still use the word 
loosely for convenience, notwithstanding the objections of ‘ Another 
Old Draughtsman”’—letter 1797—which will deserve regard at 
another time.) 

The subject may perhaps be new to some of your readers, and I 
proceed to give an elementary statement. 
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If the distances GX or A Y represent a second of time, and if 
in that time a sounding body, associated with the line GX, make 
800 audible vibrations, while at AY are made 900, and at BZ 
1,000 vibrations, the three effects are such as are known respec- 
tively as the keynote of a musical scale, the so-called second, and 
the so-called third of that scale.* 

In these cases, with low common measures, such as 8, 9, and 10, 
the notes have readily-apprehended relative individualities; and, 
moreover, imaginary distances, as A G or B A, become readily con- 
ceivable to the musical faculty, like distances extended between 
the lines of an inscription or between stars in the sky. The 
distances between the lines GX, AY, or A Y, BZ, are called in 
musical language intervals of major seconds, or whole tones, by a 
confusion of a word for a sound with one for an interval between 
sounds. 

The acoustic philosopher discriminates further, and distinguishes 
the greater tone AG from the lessertone BA. Perhaps he plumes 
himself on superior accuracy, because the amount of the interval 
is according to the ratio of numbers of vibrations, and 8: 9 is 
greater than 9 : 10. 





* The key of G has been chosen, because at the high pitch of 
modern orchestras the note G above the treble stave would be very 
close to 800 vibrations per second. If I had selected 80, 90, and 
100 vibrations they would have constituted deep bass notes; 8, 9, 
and 10 per second would not have been musical at all. 





The foregoing numbers illustrate “ Just Intonation.” Recourse 
might be had to tuning A Y, so that it should consist of 895 vibrations 
instead of 900. In that case as (barring fractions) 800 : 895 :: 
865 : 1000; the two intervals G A, AB will be equal. This will 
give an idea of what is termed Equal Temperament in opposition to 
Just Intonation. 

In practice, however, something else must be done, for B Z 
itself must be tempered; and we must have B Z at 1008 vibrations, 
snd A Y at 898; in which case 800 : 898::898 : 1008. With which 
proportions musicians seem generally content in the present day, 
in the case of keyed instruments. 

But sweetness of tone is associated with low, common measures 
of the ratios of vibrations. The “8rd” so called, of 800 and 1000 
vibrations, in proportion 4:5, is especially sweet ; more so than 
800 : 1008; whose lowest terms are as high as 50 : 63. 

How do these things concern the hearer? The sweetness is of 
sense, sensual. The individuality of 1008 vibrations in opposition 
to 800, results in an interval, only by a trifle less intelligible to the 
understanding than the very sweet interval. 

If the intellectual is to give way to the sensual, we want a 
diatonic octave scale with these intervals, viz., keynote to 2nd, a 
greater tone, with the ratio 8 : 9 vibrations; 2nd to 3rd, a lesser 
tone of 9:10 vibrations; 8rd to 4th, a semitone of 15 : 16 vibra- 
tions; then a greater tone followed by a lesser, then a greater, and 
then another semitone. These constitute a justly-intoned scale 
(Gz). But the system of music (not acoustics) implies liberty to 
a composer to lead hearers, to draw intellectual analogies between 
certain sets of notes called tetrachords.* A tetrachord consists of 
two larger intervals (tones) followed by a smaller (semitone). 
Upon the equal temperament system these analogies may be 
minutely true. Upon the system of just intonation they are loose 
analogies. Thus, let the notes of one tetrachord justly intoned be 
put on a level with another, dismounted from the upper part of the 
same octave—GC on a level with D’g’—and let cross-lines be 
drawn between the corresponding parts, GX D’, AYR’, &. It 
will then be seen that the line A Y E is crooked. The justly-intoned 
tetrachords are not symmetrical. 

But if the tetrachords had been equally tempered, the line 
A Y E’ would have been straight, and the “canonical” imitation 
of a musical phrase in one group of notes GC by another group 
D’ g would have been a close one. Thus the intellectual under- 
standing of music is served as well by equal as by just intonation, 
however the unsophisticated outer sense of hearing in a few 
persons of extraordinary delicate sensation may be offended by it. 

The third element, of association, may unite sometimes with 
the intellectual branch, sometimes with the sensual. And if the 
association be with the past sensations of childhood, or again be 
a lingering relic of ancestral sensations, there seems less coarse- 
ness than the word “sensual” generally implies. Time purifies it. 

AO; D. 


IS THE GAME OF DRAUGHTS PLAYED OUT? 


[1884]—I was much amused by a sentence in letter 1856. “ The 
game of draughts is now played out.” On referring to the Ency- 
clopedia Britannica I find that the writer of the article 
“Draughts’’ practically says the same. He says that the game is 
exhausted, and that the best reply to every possible move is known. 
I wish to call your attention to a few facts which will show the 
falsity of this statement. There are in England and Scotland 
about twenty newspapers which contain a Draught column. Week 
by week these columns publish new play. There is also a weekly 
magazine devoted entirely to draughts, and it contains weekly a 
large amount of original play. Recently a pamphlet was pub- 
lished containing sixteen pages of new and original play on an 
hitherto unexplored opening. 

In April, 1884, an international match was played between 
England and Scotland. Both countries were represented by the 
finest players to be obtained. The result was—England, 7 won 
games; Scotland, 36 won games. Would this have been so if all 
the best moves had been known? Not one-hundredth part of the 
possibilities of draughts are yet known. All the best players are 
agreed that draughts is yet in its infancy. 

The writer of the article in the Ency. Br. cannot have had 
any personal knowledge of the game. He is unknown to players 
whose memory can carry them back twenty or thirty years. 

A. E. Hopeson. 








SMELL-CLOUDS. 


[1885]—We see the vapour of water travelling in well-defined 
masses, and sometimes are plunged into them. Hence we do not 
dispute their consistency and locomotion. We do not see other 





* Let any who doubts, deliberately consider the definition of a 
“fugue,” and particularly a so-called “ real fugue,” in music. 
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masses of gas, and for this reason we do not realise to what an 
extent such lumps of rare matter hold together and travel. 

In 1882 I addressed to K. a speculation as follows. After a 
violent westerly gale I sometimes remark here for days after an 
entirely novel odour like primeval forests. I have conferred 
with natives, and, as usual, they give an explanation which cannot 
be the true one—i.e. that it comes from kelp-burning at Noirmantier, 
10 miles off. I point out that we almost always have the wind just 
from that quarter—S.W.—without any smell—(2) that when we 
have this new perfume, it is after a W. gale of exceptional force— 
(3) that the smell is not kelp, but pines, and general verdure. 

My suggestion to K. was that this smell had come all the 
way from America. If caught in the centre of a cyclone, 1 see 
no reason why it should not pass the Atlantic, kept entire by its 
very rotation. I instanced two remarkable cases of cohesion of 
odorous gas. At noon on a calm sunny winter’s day I passed four 
or five young ladies seated on a stone bench. I noticed asI passed 
an abundance of strong perfume. They would not stay there 
long; an hour, at most. Yet, when I repassed after dark, I found 
the perfume quite as strong about the bench. On the same spot a 
few years before I passed and repassed several times through an 
invisible cloud of wood-smoke, deliciously odorous. This must 
have come from a good distance, for there were no inhabited houses 
near. 

My letter was not noticed in any way. It no doubt seemed mere 
extravagance. 

In June 1884 a friend lent me a N.Y. or Detroit paper (which 
I regret to have lost) wherein it was reported that a ship’s crew had 
been almost suffocated by meeting, 400 miles from the nearest land, 
a dense bank of wood-smoke. If smoke will travel 500 miles, why 
not 2,000 for a backwoods bouquet ? 

Last night on going out I felt myself in the poisonous fumes of 
a lime-kiln. There is one a mile to windward. In half-an-hour 
there was no more smell.. The cloud of gas had travelled on. 

I have stood on Killiney Hill on a windy day, and seen Dublin 
quite free of smoke, while over Howth and Sutton there hung a 
black pall, which was the smoke of Dublin, detached. I have smelt 
the smoke of Dublin twenty miles off, and have been told 
that sea-foam has been found in the centre of Ireland. At 
Brompton after long-prevailing E. wind I have found the ‘air not 
better than that of Fleet-street. This might turn the scale in 
favour of death, in the case of a very delicate sufferer; but I have 
always found physicians calmly supercilious about avy such obscure 
causes of variation in strength. HALLyArbs, 





SOMETHING ABOUT THE SKIN-CASTING OF SNAKES. 


[1886]—During a service out here of thirty odd years, I have 
come across snakes, I may say, by the thousand; and I have met 
them in the most unlikely localities, and most extraordinary 
positions. 

Some of the latter they could not possibly have reached with- 
out using their ventral scales to assist them in climbing—e.g., a 
mud wall; or, as the pedal-scales of lizards to occasion a 
vacuum, and enable the individual to ascend the interior of a 
glass jar. 

The most extraordinary locality was finding a poisonous snake 
coiled up between the seat. and lid of a dak-bungalow night-stool ; 
and the next, the double roof of my brougham ; and dropping a 
cobra from the sleeve of my wife’s velvet jacket, which had been 
hanging on a dress-stand.* 

And the localities in which I have found the exuvize of snakes 
have been equally singular. Sometimes I have found them amongst 
the entanglements of a rose-bush, and entire, too. The krait, a 
small and very poisonous species, is a snake of literary attainments, 
and affects book-cases, and I have found its skin on the top of a 
shelf of books; I have found a cobra-skin left as a card on the 
floor of my drawing-room; I have met it stretched out on the 
broken brick-ballast of the railway. 

Apropos to this, it was an old tradition out here that snakes 
abhorred rough places, and, therefore, our houses used to be sur- 
rounded by broken stones or bricks. I soon saw, from meeting 
snakes in these so-called protected houses, that this was a de- 
Iusion, and that animals which have no legs, wings, or arms, 
can be met with as freely up a tree as on a house-top; and that 
they can progress as easily along the face of a mud wall as on 
the ground. 

But I am wandering from my subject—the exuvie of snakes, or 
skin-casting. 

The books say that because the scale and cornew plates are 





* [My own father-in-law, during the time his regiment was 
stationed in India, found a “‘tic-polonga,” a most deadly snake, in 
his flute !—Ep. ] . 














always found inverted, this wonderful process of exuviation must 
commence at the tail and end with the head. 

To explain the book process I must resort to a rough diagram. 
Having shrunk within its skin, and thus loosened it, that around 
the jaws cracks, and the snake begins to wriggle forwards, the tail 
adhesion being as yet perfect; half-way through the process the 
book position is shown roughly in Fig. 1 (the dots indicating the 
skin), and it can be imitated by passing a needle with a knotted 
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thread inwards through the tip of the finger of an inflated glove, 
and then pulling gently on the thread, as shownin Fig. 2. The 
process of inversion goes on gradually, and ends by the tail passing 
through the skin of the mouth; it is then detached and the 
exuvium is left behind. But how this extraordinary detachment 
takes place, the books don’t say. As the result of this process 
the mouth of the skin is left exactly opposite to the point of 
exit of the snake—i.e., if the snake began exuviating with its 
face to the East, the mouth of the skin will point to the west. 

All this is too complicated forthe real simplicity of Nature’s 
work; exuviation is rendered necessary by the snake having out- 
grown its skin, which is therefcre dispensed with, and the process 
is exactly similar to that seen, say, among silkworms, only that 
in their case the exuvium is left behind crumpled up, and not 
straightened ont. I have never seen anguine exuviation, but, 
judging from that of caterpillars, the loose skin is slowly thrown 
off by a series of undulatory movements. 

Charmers, ont here, carry about their snakes, cobras generally, 
and sometimes pythons, in circular baskets, and when skin-changing 
comes on (at the commencement of the cold weather), the poor 
creatures are in great straits, and can only relieve themselves by 
rubbing off flakes of epidermis against the sides of the basket. 
In the natural process, the inversion of the cornesw and scale- 
plates, is, I believe, due partly to cuticular contraction in drying, 
and partly to atmospheric pressure. R. F. Hurcuinson, M.D. 

Pachmari, July 5, 1885. 





LETTERS RECEIVED AND SHORT ANSWERS. 


AGricota. Not the very slightest. It is stuff and nonsense from 
beginning to end.—Rev. Lacy H. Rumsey. Thanks, but more than 
one such table is already in existence. Vide (for example) pp. 886 
to 891 of Chambers’s ‘“ Descriptive Astronomy,’ De Morgan’s 
‘Book of Almanacs,” &c., &c. Kindly note, too, the paragraph, 
in capital letters, which concludes those heading the Correspon- 
dence Columns.—Aveustus J. Harvey opines that there are not 
enough clubs, societies, associations, and institutions in London and 
other cities and towns in the kingdom ; but, in view of the collapse 
of so many of such establishments, I fear that he will get but few 
people to agree with him.—Joun Hamppren. Do you seriously 
expect for a single instant that any gentleman can, or will, take 
the slightest notice of such unmitigated ruffianism? Mr. Wallace 
can only possibly treat it with that supremely contemptuous silence 
which it deserves. [So much from my friend the acting editor. 
Mr. Hampden’s letter has been forwarded to me, and I may as well 
give my opinion also. Mr. Hampden writes to me that he has 
called on a gentleman whom he describes as a friend of mine 
(but whom I have never met), that he tried to insult that 
gentleman most grossly, and that failing in this, simply because 
Mr. Hampden’s violence was beneath a gentleman’s notice, he 
distributed over eighty offensive handbills in the neighbourhood. 
Mr. Hampden seems to implore me to notice what he is capable 
of in his own special line. He asks my opinion how a 
gentleman treated as he has treated one of the most esteemed 
men of science of the day might be expected to act. My opinion 
on this point is that this gentleman displays marvellous self- 
possession and dignity. The probabilities I should imagine were 
largely in favour of a sound horse-whipping being the reward of 
the conduct Mr. H. describes, assuming his account correct.— 
R. P.|—W. Wootston Moopitr. The mathematics essential 
for the reduction of astronomical observations are plane and 
spherical trigonometry, the use of logarithms, and interpola- 
tion by differences, a competent knowledge of all which is a sine qué 
non. It would be advantageous, too, to master the method of least 
squares, for obtaining the most probable value of a large number 
of varying observations.—Dr. Lewins. I have not inserted your more 
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recent letters, because they simply consist of the reiteration of the 
previous exposition of your thesis admitted into these columns. 
Judging from the correspondence (or rather utter absence of it) 
elicited by your letters and those of Miss Naden on the same sub- 
ject, the seed fell upon but barren ground indeed. For some reason 
which I will make no attempt to fathom, the readers of KNOWLEDGE 
do not appear to care two straws about Hylo-Idealism.—ALEx. 
Incuis. I do not know whether such forecasts as the late Lieut. 
Saxby used to publish are now sold. Iimagine that if sold they 
can hardly be “ got for a payment” small enough to represent their 
value, which would be somewhat less than nothing (at least if the 
purchaser put faith in them).—W. C. Penn. Questions can not be 
answered by post. Yes; great faith is put in the moon as an index 
of weather by country people; also in fortune-telling, and other 
foolish fancies.—J. BainEy. Certainly, 1 should understand upwards 
of one hundred to mean more than one hundred, not less. But 
never mind me.—W. N. Ripiineton. Editor has nothing to do with 
such matters. Try local newsvendors.—F. W. H. anp METER. From 
opposite sides you deal with the question of necessity and supreme 
law. To one I answer that if necessity makes a man objectionable, 
it becomes necessary that he should be corrected. We may, as you 
seem to suggest, feel sorry for him, because of his necessity; so 
we might feel sorry at having to shoot a tiger who had been driven 
by necessity to propose eating us. To ‘‘ Meter” I note that 
his or her view, the ordinary theological view, is open to some 
trifling objections. If only one view of right and wrong had com- 
mended itself to the nations, the idea that that view was of super- 
natural origin, or divinely inspired, would run to some degree on 
all-fours. But as this is very far from being the case, as multi- 
tudinous ideas about right and wrong prevail in different nations, 
and are nearly all thought to be of divine origin, a certain degree 
of difficulty is introduced. However, though Mr. Foster was 
allowed to examine here the system of ethics arising, as Mr. 
Herbert Spencer has shown, out of the process of evolution, and 
commending itself as best for the progress and welfare of the 
world, he carefully refrained (you may have noticed) from dis- 
cussing the question of a divinely-communicated moral law. The 
subject is one which cannot be dealt with in these columns.— 
G. W. Dopps. Do not know. Surely the makers or sellers would give 
you the best advice on such points.—R.F.H. I see no great difficulty 
about the unfortunate conditien of the Dumba Sheep. If that 
creature had by ordinary evolution, acting simply through natural 
selection, reached that unsatisfactory state, of course it would be 
strange to consider how a race had actually been brought to its end 
by a process which usually fits races better to contend withadverse 
conditions in their surroundings. But with domestic animals, arti- 
ficially selected and treated, such peculiarities can readily be under- 
stood. The Sandwich Islanders are a case in point; for their race 
would come to an end, if my information is correct (and it comes 
from their king), but for special surgical assistance.—W. H. 
Butpitr. Thanks.—J. H. M. The reviewer’s innocent remark 
must not lead toa discussion about the innocents. The subject 
is outside our range, and few, I fancy, care much about it.—F. 
West. Have forwarded your article to the writer who deals with 
inventions.—R. A. H. We shall not have space, I fear, for 
the papers you kindly suggest. They are a little outside our 
line. (With regard to a personal interview, your chambers, though 
near the publishing office of KNowLEDGE, are not within fifty miles 
of the room where I am writing these replies.—A. BrorHEeRs. The 
angle subtended by the image does not change at all. Surely the 
result observed requires no explanation. What else could happen? 
—S.B.B. The puzzle is well known. All the cut squares, though 
they seem to fit so as to form other squares, really form incomplete 
figures.—Commentator. Your ‘“‘ Darwinism debated” is more than 
debateable.—W. RryNnotps. Letter should have been sent to 
“‘ Mephisto.” Your corrections are right; but surely no one could 
be for a moment in doubt.—G. G.G. Neither do I (R. P.) know 
the author of those lines. The thought is tender and touching, 
the form occasionally rough,—as in the line “ And lovedst all 
and renderedst good for ill.”’ Does not the popular conception of 
a future life, so viewed —as all men who have loved and 
lost must view it, if they acceptit—seem unutterably sad? Even 
the mere poetic presentation of that which my reason rejects 
is for me inexpressibly saddening. Thanks very much for 
the stanzas.—R. I. P. ‘‘Has Hallyards ever been a certain 
successful novelist.””—Atrex. Mackie. A slight change.—RoBERT 
Lewins, M.D. A story occurs tome (R. P.) apropos of your theory 
of Hylo-Idealism, which I may throw in here in reply to your 
latest communication—received since the Acting Editor replied to 
you as above. A man in “the States” was commenting un- 
favourably on the Royal arms of England and their heraldic 
supporters. He objected definitely to the Crown, and effusively 
abused the Lion,—but his remarks on the Unicorn were comparatively 
vague :— Gawldarn a Unicorn, any way” was his sentiment in 





regard to that highly idealistic creature. I think the general 
interest in Hylo-Idealism is equalin enthusiasm to that felt in the 
Unicorn of Heraldry—there or thereabouts. —The letter on M. Renan 
and G. Eliot trenches on dangerous ground.—P. M. YEARSLEY. 
Quite agree with you. But oh! don’t let us invite that one to 
express his views. One who “never seems at a loss on any sub- 
ject’’ is seldom to be trusted.—ONE WHO IS NoT CONNECTED WITH 
THE VEGETARIAN SOCIETY, THE STUDY OF SUN-SPOTTERY, THE ROYAL 
ASTRONOMICAL Society, OR A CERTAIN WELL-KNOWN WEEKLY 
SciEnTIFIC PapER—what a nom-de-plume !—is bewildering. As he 
sends anonymous impertinence, he probably is connected with the 
Vegetarian Society, &c., &c. But he may be merely crazed. Who 
is “ the astronomer who is going to regenerate the world by harping 
on with his ideas about ‘sun-spottery’?” ‘One who, &c.,” implies 
that the Conductor of KNowLepGEe harps on that way. But 
KNOWLEDGE has had very little to say about sun-spottery, and that 
little has not come from the Conductor. In former years, I grant 
“One who, &c.,” the Conductor of KNowLEDGE exposed the trick 
by which some impecunious persons tried to get money and position 
out of ingeniously-imagined influences of sun-spots on our weather : 
but the snake was not only scotched, it was killed at that time; 
long before KNowLEepGe was started. Who hopes to get 
money out of that dead trick now? What is there, by 
the way, about sun-spots in KNowLepce for August 7th, that 
“One who &c.” points to that number? Does he in any way or 
degree know what he is talking about? I imagine not. From 
the rudeness of ‘“‘One who &c.” to the contributors to KNow- 
LEDGE, I imagine he has wished to contribute and been found— 
naturally—unequal to the work. His writing—though disguised 
—seems familiar to the conductorial eye—W. Paton. I (R. P.) 
am most emphatically of your opinion. Within a few weeks you 
will have good evidence on that point.—J. E. WaLKER. It is. most 
improbable that the indistinct articulation is caused by the tubes. 
Possibly the carbons of the distant microphone have “set,” or the 
fault may be that the diaphragm in the home receiver is out of 
adjustment. The best plan would be to ask the lessors to over- 
haul the apparatus. 





Nortice.—In future weekly numbers of KNowLEDGE, the answers 
to correspondents will occupy much reduced space. We can no 
longer undertake to answer all questions addressed to us, or to 
explain why letters intended to be published are not suitable for 
our columns. 








@ur bist Column. 


By “Five or Cuvuss.” 


——1e—— 
SOLUTION OF PROBLEM. 


FOUND whenI reached England (for it is of course now no 
secret that “ Five of Clubs’? and the ‘‘Conductor of Know- 
LEDGE’ are one and the same person) that I had not sent, as I 
supposed, the solution of the fine double-dummy problem which 
appeared on June 26. I had written a full analysis of the problem, 
and had certainly intended either to send it with the problem, or 
with the next batch of papers forwarded from my home in Mis- 
souri. But it is clear I did not do so, and that analysis is lying 
somewhere perdu among the multitudinous papers, letters, 
pamphlets, maps, &c., &., &c., which I have brought to my 
home in England. This is the more unfortunate as I find very few 
of our Whist-readers have succeeded in solving the problem. Of 
course many, knowing that it originally appeared,—as I have 
recently learned—in the Field, would not have had anything to say 
about it, having already either solved it or seen the solution. But 
from the letters of many it appears to have been freely tried, and 
with very little success. Some who have been thus foiled have 
objurgated me very freely for the omission to give the promised 
solution, one or two deeming the delay merely a clever trick on my 
part either to cover some mistake in the problem or to increase the 
number of readers of KNowLEDGE. I should have thought the 
latter effect would certainly not be produced by any trick of the 
imagined sort, but quite the reverse; while as for delay being a 
satisfactory way of trying to hide a mistake, I have observed that 
the longer correction is deferred the worse are the effects of a mis- 
take, and my own constant rule has been to acknowledge any 
mistake I may have made as quickly as possible. 
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However, there is no mistake about this particular problem. 
Here are the hands and conditions :— 
Spades—7, 6. 














Hearts—Kn, 4. 
: Clubs—A, 3. 
B 
Hearts—Q, 9. Y z Hearts—10, 5, 3. 
Clubs—Kzn, 8. Clubs—6. 
Diamonds—Kn, 6. Diamonds—Q, 7. 
A 
Hearts—A, K, 6. 
Clubs—10. 


Diamonds—10, 9. 


A leads, and A-B are to make all the tricks, let Y-Z play as they 
may. (A correspondent remarks that I did not originally mention 
that Spades are trumps, though that was obvious from my com- 
ments; but it has been our constant rule to indicate the trump suit 
by the use of italics, and the Spades were thus marked, clearly 
enough for all the Whist readers of KNowLener, as trumps.) 

Singularly enough this problem which seems so difficult, yields at 
once when dealt with—not as a puzzle but—as a position in actual 
play. Following correct Whist principles the solution of the problem 
is simply the play which a good double-dummy player in 4’s posi- 
tion would certainly follow. I was nearly a quarter of an hour 
working unsuccessfully at this problem as a puzzle; but so soon 
as I tried the experiment, which I have occasionally found suc- 
cessful with Mr. Lewis’s masterly double-dummy problems—of 
playing according to the best perception of the position, I solved 
the problem at the first attempt,—(first on that line, bien 
entendu). 

Observe: A has five certain tricks from the two trumps, the Ace, 
King of Hearts and the Ace of Diamonds; he may get a sixth trick 
either in Hearts if Z can be made to discard a Heart, or if Z can 
be led through in hearts after first trick in that suit, or in Clubs if 
Y can be made to discard a club, or in Diamonds if both Y and 
Z can be made to discard their last Diamond after one round 
trumped by B. To keep open these chances, A-B must retain the 
power of leading through Z in Hearts after one trick has been 
taken in the suit, and this lead must be with B’s small heart or A 
can never make his tenace over Z excepton sufference; while also, 
obviously, the longer A B keep back the lead from their two card 
plain suits the better chance there will be of forcing discards from 
Y-Z in these suits. Clearly then the most promising play for the 
first trick is as follows :— 

A ¥ B Z 
HK H9 HKn H3 

No Whist player of any experience would hesitate for a moment 
about the play of the Heart Knave, seeing that B’s retention of the 
card would obviously leave Z free, when B eventually led the Knave, 
to play his lowest ; when, if A captured the Knave, the third trick in 
Hearts would go to Z; while if A failed to capture it, B would have 
no Heart to lead and must lead a losing Club. Nor can we doubt 
that it is best for Yto play the Heart Nine. On one possible line 
it is true Y-Z might get a trick through Y playing the Queen; but 
only by A-B playing incorrectly. 

One of his five certain tricks has now been taken by A. Of 
course he must not now go on with Hearts. Equally obvious is it 
that he must not lead his Club; for that is a card necessarily 
valueless in A’s hand, and it may become a matter of importance 
to be able to discard this absolutely valueless Club to B’s lead of a 
tramp. Everything in such cases depends on holding open as long 
as possible the lines of play available. 

Therefore the second lead must be the Diamond Ten, to which 
Y and Zeach drop their smallest Diamond, which B trumps with 
the Six. 

It is now B’s turn to lead. He clearly must not lead the Club 
Ace here, for the same reason that A should not lead Club at the 
preceding trick. Equally clear is it that he must not lead a Heart; 
for A would be forced to play his Ace Z retaining his Ten, and 
securing one trick for Y-Z whatever A might lead. 

Therefore the third lead must be B’s long trump. Clearly Z 
can lose nothing by discarding his single Club; A can lose nothing 
by discarding his. But what shall Ydiscard? If he discards 
his Heart Queen, A’s tenace over Z is made safe, B simply leads 
his Club Ace, making the fourth trick, and then a small Heart, A 
making the two remaining tricks in Hearts. If Y discards a 
Club, B makes the fourth and fifth tricks with his Club Ace and 
Three, the sixth going to A’s Heart Ace. It remains only for Y to 
discard his Diamond Knave. 

A-B have now made three tricks; but even yet Y-Z seems to 





have command over all three plain suits. 
them,— 

Second and third best Hearts with the fifth best, 

Second and third best Clubs, 

Best Diamond, 
moreover the second and third best Clubs are in one hand, and the 
third and fifth best Hearts in one hand. For all this A-B have the 
game in their hands, and their play is now quite simple, since B 
obviously must not lead a Heart. 

The fourth lead must be B’s Club Ace. Z must either discard a 
Heart or his Diamond Queen. If he discards a Heart, A discards 
his Diamond Nine, and B leading the small Heart A’s Ace and Six 
make the remaining tricks. If Z discards his Diamond Queen, 4 
discards his Heart Six, and on B leading a Heart the remaining 
tricks fall to A’s Heart Ace and Diamond Nine. Y of course 
follows suit with Club Eight. 

The full solution runs then as follows :— 


They have between 


A. ¥: B. Z. 
1.HK HY H Kn H3 
2. D 10 D6 S6 D7 
3. C10 DQ 87 C6 
4.16 C8 CA DQ 
5. HA HQ H4 HS5 
6.D9 CKn C8 H 10 
or 4.D9 C8 Ca HS 
5.HA HQ H4 H 10 
6. H6 CKn C3 DQ 


The student will find it a useful exercise to study out why it is 
that though Club Ace, and Spade 7 are both winning cards, it 
makes all the difference between winning and losing whether B at 
the third trick leads one or the other. The reason will be found 
to be that if Bleads the Club Ace first, A at the fourth ‘round 
has to decide on his discard before knowing Y’s play: but if the 
Ace leads the fourth round A knows already what must be Y’s 


play. 





ANSWERS TO CORRESPONDENTS. 


F. H. Lewis.—Many thanks. The words in parentheses would 
have been better omitted. I was dealing, however, at the outset 
with a purely imaginary case. I was thinking of an exposure by 
accident, to third player only,—as for instance of early in the 
game fourth player had held his cards so carelessly that third could 
not help seeing the Ace. 

J. Osporn.—There is no misprint in the Double Dummy problem 
given in Clay. Don’t give it up: butif you must you will find the 
solution in “ How to Play Whist”’ (Longmans). 

An INDIFFERENT WHIST PLAYER, Constant REAprER, P. C. B. 
J.R.L., Emu, L. K., ScatrerBrain, and others. Solution and 
explanation of delay now given. 

Solutions of Double Dummy problem by Perexkin, S. Jonzs 
MariporouGH, K.J., and Two or Crvss all correct; all others 
wrong. The six tricks cannot be made if B does not play the 
Knave first round—that is, if Yand Z play properly. Nor if B 
leads Club Ace third round. 

J. L. P.—Not very wonderful that I missed a problem in the 
Field for January 31, considering that between December 1884 and 
March 1885 I was on a lecture tour which carried me from the 
extreme north-east point of the United States, through New York, 
Washington, and the Southern States, to Texas. The Field does 
not reach one in many of the places I then visited. 

W. J. Wattace.—The difference between the frontispiece of 
“ How to Play Whist” and the description of the problem in the 
body of the book is absolutely without importance—the cards 
interchanged between Y and B being of equal value so far as trick- 
making is concerned. 





Home Wuist, a short and simple introduction to the game of 
Whist, with all the latest developments, including the American 
Leads, and the Echo in Plain suits, by “ Five of Clubs” (Richard 
A. Proctor), is now in type and will shortly be published by Messrs. 
Longmans. It is illustrated by eight games showing the play of 
four seta of hands, first in the old-fashioned style of Home Whist, 
and secondly according to true Whist principles. These will serve 
as an introduction to the forty games illustrating “ How to Play 
Whist,” by the same author (Longmans). 
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@ur Chess Column. 


By Mepuisto. 





ILLUSTRATIVE GAME No. 7. 


ONTESTED in the Hereford Tournament of the Counties Chess 
Association, August 12, between Herr Schallopp, of Berlin, 
and Mr. J. H. Blackburne. A remarkably well-played game, one 
of the best in the tournament. It isan excellent illustration of the 
advantage to be gained by vigorous play, against defective develop- 
ment in the Opening. It also contains an attack against the 
French Defence, which, to the best of our recollection, we have 
never before seen attempted in practical play. 












White. Black. White. Black. 
Schallopp. Blackburne, Schallopp. Blackburne, 
1. P to K4 P to K3 18. Ktx P QR to Kt sq. 
2. P to Q4 P to Q4 19. Kt xP! (i) Rx Kt 
3. Kt to QBS Kt to KB3 20. P to R5 P to B4 
4. BtoQ3 (a) PxP(b) 21. QR to Kt sq.(j) Kt to Q sq. 
5. KtxP Kt to B3 22. KttoBsq. BtoK sq. 
6. Kt to KB3 B to K2 23. Q to K5 R (Kt2)Kteq. 
7. P to B3 B to Q2 (c) 24. P to Kt7! R to R7 
8. B to B4 P to KR3 25. Bx BP! KRxP 
9. P to KR4! P to QR3 (d) Brack. 
10. Q to K2 Kt to Q4 — 
11. B to Q2 P to QKt4 | WY; 
12. P to KKt4!(e) Kt to Kt3 Ee! a &o 
13. Castles QR Q to B sq.(f) | Pay $i ; 
14. P to Ktd! P to KR4 | ll a a wm s 
15. P to Kt6 (9) a ain 
Brack. Z y 








cee x | 
Z ams z 
: io YZ 8 


















a i = — feat 
Ed iB , we x R (k) 




















J || | 27. RxR Q x Kt (ch) 
y Yj 28. K to B2 B to Q2 
a Ea 29. PtoRG(l) Kt to BS 
K to Kt sq. 
31. P to R7 P to Kt5 
Wuirr. 82. Qto K sq. (m) Kt to R6 (ch) 
P to B3 n 
16. Kt to Kt3(h) Q to Kt2 33. Px Kt Q to BS 
17. Kt to R2 Castles QR | 34. P to R8 (Q) (0) 


Nortes. 


(a) Every move that developes a piece, without giving the 
opponent a good chance of doing the same, is a distinct gain of 
time. Formerly White in this Opening played at an early stage 
PxQP. This liberated Black’s QB, and gave him quite as much 
freedom of action as White had. 4. B to KKt5 has mostly been 
played of late; but, except that it occasionally enables White to 
surprise Black on the K’s side if he is injudicious enough to Castle 
too early, nothing much comes of that move. 

(b) We cannot approve of this capture. In the first instance, 
White establishes a piece on K4, from whence it can only be 
effectually displaced by P to KB4 on the part of Black, which 
move, however, would leave his KP weak. Then again, by playing 
P x P Black secures White’s position, and removes a weakness in 
White’s game, which ought to help Black in his development. For 
instance, by leaving the P en prise, and playing B to Kt5, Black at 
once threatens to win a P. He therefore compels White to do 
something, and thus gains time for development. If in reply to 
4. B to Kt5 White plays 5. B to KKt5, the position is that of the 
game between Gunsberg and Mason at the Hamburg Tournament, 
in which the latter continued with 5. Pto KR3. 6. “B x Kt, Qx B. 

. P to K5, Q to K2. 8. Q to Kt4, Q to Kt4, &c. 

"() Had Black Castled, Herr Schallopp intended to proceed with 
8. Ktx Kt, Bx Kt. 9. P to KKt4, instituting an attack on the K’s 
side. 

(d) Not knowing how to act, Black intends to seek an opening 
on the Q’s side in a very round-about way. All things considered, 


it would have been the lesser evil for Black to have chosen the 
following line of play :—9. Kt to Q4. 
11. Kt to Kt3, B to B3, &e. 

(e) White’s attack is both energetic and original, the game 


10. B to Q2, P to B4. 





throughout does not follow the conventional lines which by most 
players are too anxiously adhered to in match play. 

(f) Black is actually driven to this resource for bringing his Q 
out of the way, to enable him to Castle. 

(g) Every move of White is played with telling effect. If Black 
takes the proffered P, White would further improve his game by 
Kt (K4) to Kté. 

(h) Going at once for the isolated RP. 

(t) It is quite refreshing to see such a splendid example of 
originality and enterprise in attack. White, not content to win by 
the P he has gained, gives up the piece to obtain two passed P’s. 

(j) Herr Schallopp thinks that KR to Kt sq. would have been 
better, for subsequently Black moved his Kt, and brought the Q 
to bear on the KR, thereby retarding White’s advance. 

(k) The game is full of interest at every step. If Black had 
played R x R, White could proceed with 27. B to K4, followed by 
P to R6orQxR. In any case White has several ways of winning. 

(1) Threatening mate. 

(m) Leaving no square for Black to retire his Q. 

(n) A desperate effort to open White’s game with a view toa 
perpetual check. 

(0) The game extended another dozen moves or so, after which 
Blackburne had to resign, his ingenious efforts having been of no 
avail. 


Mr. R. A. Proctor’s Lecture Tour. 
Subjects: 
1. LIFE OF WORLDS 4. THE PLANETS 


2. THE SUN 5. COMETS AND METEORS 
3. THE MOON 6. THE STAR DEPTHS 


Each Lecture is profusely illustrated, 


Arrangements are now being made for the delivery of Lectures 
by Mr. Proctor from August onwards. Communications respecting 
terms and vacant dates should be addressed to the Manager of the 
Tour, Mr. JOHN STUART, Royal Concert Hall, St. Leonards-on- 
Sea. 

Aug. 20, 21, Eastbourne; Aug. 22, Tunbridge Wells; Aug. 25, 
26, Folkestone; Aug. 27, 28, Matlock- -Bath; Aug. 29, 31, Burton- 
on-Trent. 

Sept. 1, Burton-on-Trent; Sept. 2,8, 11,15, York; Sept. 3, 4, 
Bridlington ; Sept. 7,9, 10, Scarborough; Sept. 14, 16, 21, 22, 
Harrogate; Sept. 17,18, Whitby; Sept. 24, 25, Ilkley; Sept. 28, 
29, Derby. 

Oct. 3, 17, Malvern; Oct. 31, Marlborougk College. 

Nov. 4, Burnley; Nov. 9, Stafford; Nov. 12, Middlesbrough ; 
Nov. 17, Darwen. 

Dec. 7, 8, 9, Croydon; Dec. 16, 17, 18, 19, Leamington. 

Jan. 12, Hull. 

Feb. 3, Alexandria; Feb. 6, 20, Malvern; Feb. 10, Walsall; 
Feb. he Upper Clapton ; Feb. 18, 25, London Institution. 
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